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IX—Platybothrium cervinum, gen. et sp. nov. (fig.1). Lecanicephalum peltatum, gen. et 
sp. nov. (figs. 2 to 4). Tylocephalum pingue, gen. et sp.nov. (figs. 5 to 9)...-..- 884 
X.—Discocephalum pileatum, gen. et sp. nov. (figs.1 to 7). Rhynchobothrium bulbifer 
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XI.—Rhynchobothrium bulbifer Lt. (figs. 1 and 2). Rhynchobothriwm tumidulum, sp. 
nov. (figs.3 1011). Rhynchobothrium hispidum, sp. nov. (figs. 12 to 17). Rhyn- 
chobothrium longispine,-sp. nov. (figs. 18 to 20)... 22... 20. e ween neem ccc cecnccnce 888 
XII.—Rhynchobothrium tenuispine, sp. nov. (figs.1 and 2). Rhynchobothrium heterospine, 
sp. nov. (figs. 3to06). Rhynchobothrium imparispine, sp. nov. (figs.7to9). Rhyn- 
chobothraum wagenert sp, DOV: (Hes. 10 tO UD) iso. sites inls ee were secu 890 
XIII.—Rhynchobothrium lomentaceum, Diesing (figs. 1 to 3). Rhynchobothrium longi- 
corne,sp. nov. (figs. 4 to 8). Otobothriwm crenacolle, gen. et sp. nov. (figs.9 to 15) 892 
XIV.—Otobothrium crenacolle, gen. et sp. nov. (figs.1 to 4). Tetrarhynchus tenue, sp. nov. 
(figs.5and 6). Tetrarhynchus robustum, sp. nov. (figs. 7 to 9). Tetrarhynchus 
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XV.—Tetrarhynchus bisuleatum Lt. (fig.1). Syndesmobothrium filicolle, sp. nov. (figs. 2 
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REPORT OF THE COMMISSIONER. 


ORGANIZATION OF THE COMMISSION. 
oe THE COMMISSIONER’S OFFICE. 


INTRODUCTORY. 


; The annual report of the Commissioner has heretofore been made for 
the 12 months ineluded in the calendar year. 
é Since, however, several of the most important branches of the fish 
cultural work of the Commission, viz, the propagation of cod, lobster, 
salmon, trout of different species, and whitefish, are continuous through- 
out the winter, it is necessary, in order to give a complete and compre- 
hensive account of each season’s work, that the annual report should be 
made for the fiscal rather than the calendar year. 
4 This report will therefore cover the operations of the Fish Commis- 
sion for the 18 months comprised between January 1, 1887, and June 
30, 1888. This period has been marked by important changes, as well 
in the organization and personnel of the Commission, as in its relations 
to other branches of the Government service. 
The Fish Commission from its first establishment in 1871 was con- 
_ tinuously under the direction of Professor Baird, until his death at 
_ Wood’s Holl, Massachusetts, in the summer of 1887. An account of 
a his distinguished services in behalf of the fishery interests will be given 
in my next report. 

Immediately after the death of Professor Baird, at the request of the 
_ President, Dr. G. Brown Goode, Assistant Searcian of the Smithsonian 
“ institution, assumed the commissionership, and performed the duties 
of the office for a period of about 6 months, until the law was modified 
and the present Commissioner appointed. 
The following is a copy of the act amending the law concerning the 
U.S. Commission of Fish and Fisheries: 
a Be tt enacted by the Senate and House of Representatives of the United States of America 
4 in Congress assembled, That section four thousand three hundred and ninety-five of 


aa the Revised Statutes of the United States be, and the same is hereby, amended to read 
as follows: 


That thereshall be eh ak by the President, by and with the advice and consent of 


4 _ eries to be a Commissioner of Fish and Hiehoriss, and he shall receive a salary at the 


me I 
4 H. Mis. 133——1i 


at 


rate of five thousand dollars a year, and he shall be removable at the oe the 4 
President. Said Commissioner shall not hold any other office or employment under — 
the authority of the United States or any State. 
JOHN G. CARLISLE, 
Speaker of the House of Representatives. 
JOHN J. INGALLS, Be ss 
President of the Senate pro tempore. 


This act was approved by the President January 20, 1888, and Mar- a 
shall McDonald was appointed Commissioner. om 

The report accompanying the act making the Commissioner of Fish 
and Fisheries a salaried officer of the Government follows herewith: 


Mr. Dunn, from the Committee on Merchant Marive and Fisheries, submitted the 
following 


Ria 2 ORE: 
[To accompany bill 8. 261.] 


The Committee on the Merchant Marine and Fisheries, to whom was referred the 
bill (S. 261) entitled ‘‘An act to amend the law concerning the Commissioner of Fish — 
and Fisheries,” have considered the same and report it back to the House without 
amendment and recommend its passage without delay. 

The U.S. Fish Commission was established by act of February 9, 1871, which pro- 
vided for the appointment by the President, with the consent of the Senate, of a — 
Commissioner of Fish ard Fisheries from among the civil officers or employés of the 
Government, who shall serve without additional salary. The act contemplated sim- 
ply an investigation ‘‘ with the view of ascertaining whether any, and what, dimi- 
nution in the number of the food fishes” had taken place, and also what “ protective, 
prohibitory, or precautionary measures should be adopted, and report re ii the same — 
to Congress.” 

The act of March 3 of the same year, to provide for deficiencies, etc., appropriated 
$0,000 for the expenses of the inquiry ordered. 

Prof, Spencer F. Baird, then Assistant Secretary of the Smithsonian Institute, and 
an employé of the Government, he having charge of the National Museum, was ap- 
pointed Commissioner. He prosecuted the inquiries with so much zeal, energy, and 
ability that the act of 1871 was reénacted, and the deficiency bill of May 18, 1872, 
made an additional appropriation of $3,500 to continue the inquiry, and $500 for the 
preparation of illustrations, tables, and report. 

So impressed was Congress with the wisdom of Professor Baird’s recommendations, 
based on the investigations he had made into the condition of our fisheries, that the 
- act of June 10, 1872, contained an appropriation of $5,000 to continue those investi- 
gations during the fiscal year, and $15,000 was provided ‘‘for the introduction of 
shad into the waters of the Pacific States, the Gulf States, and of the Mississippi Val- 
ley; and of salmon, whitefish, and other useful food fishes into the waters of the 
United States to which they are best adapted.” Each succeeding year appropriations 
have been iacreased as the work was extended under the wise and successful manage- 
ment of the Commissioner. 

The act limiting the appointment of the Commissioner to a detail of some one at 
the time in the employ of the Goverrment appears to have contemplated only an in- 
quiry occupying perhaps a few summer months. 

At the time of the selection of Professor Baird his duties under his salaried position — 
were comparatively light, as he was charged with the administration, under the Sec- 
retary, of the Museum, which was in those days contained in the small space which 
could be allowed in the Smithsonian Building. Under Professor Baird’s masterly, 
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wise, and energetic management, both the Fish Commission and the National Museum 
have grown to large proportions, so that at his death the work of the Fish Commis- 
2 sion had developed from an inquiry in 1871, on an appropriation of $5,000, to the pro- 
duction, transportation, and distribution of over 100,000,000 young fish, and the 
administration of some sixteen hatching and rearing stations: Two in Maine, at 
Grand Lake Stream and Bucksport; two in Massachusetts, at Gloucester and Wood’s 
er Holl; two in Michigan, at Northville and Alpena; one at Duluth; one on the Co- 
_ lumbia River; two in California, on the Sacramento; one on the Susquehanna, at 
Havre de Grace; one at the mouth of the Potomac; two within the city of Washing- 
ton; one at Fort Washington, and one at Wytheville, Virginia, besides the adminis- 
tration of scientific investigations and fish hatching done by 3 steam and 1 sailing 
vessel, and of 3 transporting cars specially designed to transfer fish from one end of 
the country to the other. 

The National Museum has had a corresponding expansion, for in addition to the 
hall of the Smithsonian which held the collections in 1871, and whose administration 
cost $20,000, a building covering 34 acres has been built and equipped, and it has 
been found necessary to appropriate $168,000 for their care this year. 

* * * Although the act of 1871 may have been prudent and a wise measure at 
; ~ the time it was enacted, and although the work of the Fish Commission as well as 
that of the Museum was well done by him, perhaps at sacrifice of some years of his 
valuable and honored life, it is to be doubted if, at the time of his appointment as 
_ Fish Commissioner, the Smithsonian, the National Museum, and the Fish Commission 
4 had been of their present magnitude, Congress would have provided for their con- 
duct being placed even on his broad shoulders, and the work of three assigned to his 
~ well trained and cultivated intellect. 
-_- The work of the Fish Commission has become so extensive, and the results so im- 
portant to the country, that it should be made, as this bill proposes, the sole object 
4 of the Commissioner—it should occupy allhis time. This bill, therefore, while giving 
the President the greatest latitude in making his choice, takes away the limitation 
4 that that choice shall be confined to those who may be otherwise employed by the 
- Government. This bill repeals the provision of the act of 1871, which requires that 
_ the now important and all-engrossing duties of the Fish Commissioner shall be per- 
<a formed at the expense of some other Department and some other appropriation. 
-_-* Under the present law the Commissioner must either hold a sinecure, receive a Gov- 
ernment salary, which he does not earn, or he must neglect duties for which he is 
paid in order that he might perform others for which he is not paid; or, perhaps, as 
inthe case of Professor Baird, devote hours which nature demands for rest and 
recreation to Government work without compensation. The first two alternatives 
are neither right nor proper, and the Government is not so impecunious or needy that 
we should ask for it or accept such gratuitous services. 
_ _The rate of salary named in the bill is the sanie as has been fixed for and paid to the 
Assistant Commissioner for years. 
With a Commissioner charged, as his sole duty, with the work of the Fish Commis- 
sion there will be no further need for an Assistant Commissioner. ‘The bill therefore 
_ does not contemplate any additional expense. - The further details of the administra- 
tion will be looked to when the appropriation bills are made up. 
It is best not to encumber the present bill with other matter than the provision 
_ for the head of the Commission, as it is of the first importance that a permanent head 
= of the Commission should be provided for at once. As soon as the new Commissioner 
_ provided for by this act shall have been appointed and installed he can be called 
_ before the committees of the House, and if further legislation be needed it can be 
___ predicated on his reports and after a revision of any projects for the prosecution of 


my ° 


_ the work which he may submit, 
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Originating in an inquiry instituted by Congress “ with the view of he 
ascertaining whether any and what diminution in the number of the 
food fishes of the coast and lakes of the United States has taken place,” 


the Commissioner was directed “should such diminution be ascertained 
to have taken place” to investigate the causes of the same and report 


to Congress “ whether any and what protective, prohibitory, or pre- 


cautionary measures should be adopted in the premises.” 


The fact that there had been a disastrous decline in the annual yield 


of both the coast and river fisheries of New England was clearly in- 
dicated by the investigations into the conditions of these fisheries, which 
had been conducted by the State authorities of Massachusetts, Rhode 
Island, and Connecticut.* 

The fishery interests that were placed at a disadvantage by the intro- 
duction of pounds and traps sought, through their respective legisla- 
tures, to secure the enactment of laws prohibiting the use of fixed 
apparatus for the capture of fish. 

The contention before the legislative committees charged with the 
consideration of the subject developed a great variety of opinions, 
which naturally grew out of the diversity and antagonism of interests 
involved, and led to the conviction on the part of those who desired to 
conserve the paramount publie interest without making unfair or in- 
vidious discrimination in respect to the conflicting methods pursued, 
that the basis for rational legislation in respect to the fisheries could 
only be laid after a careful and comprehensive study of the matter in 
all its relations from a disinterested standpoint. 


It was this informal consensus of opinion that led to the introduction — 


into the House of Representatives by the Hon. H. L. Dawes, then a 
member from Massachusetts, of the joint resolution for the protection 
and preservation of the food fishes of the coast of the United States, 
which became a law on the 9th of February, 1571. 

This bill, while responding to the immediate exigency and demand, 
is prophetic in the completeness with which it makes provision for that 
evolution of the Fish Commission by which it has come to be the con- 


servator and custodian of an important economic resource for our peo- 
ple—a resource which can not, except in small measure, be appropri- 


ated or segregated by individuals, as our lands, our forests, and our 
mines may be and are, but which must for all time be maintained by 
the Government for the common use. 

The alleged deterioration of the coast and river fisheries of New 
England having been abundantly confirmed by the investigations of 


* The cause assigned by those who complained most of the result was the multipli- 
cation of traps and pounds which captured fish of all kinds in great numbers, and as 
was supposed in greater quantities than the natural fecundity of the fish could 
make good year by year, especially in view of the fact that these catches were made 
during the spawning season, thus destroying many of the fertile fish and prevent- 
ing others from depositing their eggs. (S.F. Baird, Report of the Condition of the 
Sea Fisheries of the South Coast of New England in 1871 and 1872., p.8.) 
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| the Commissioner, his attention was next given to an inquiry as to the 
‘‘causes of this deterioration and the protective, prohibitory, or per- 
cautionary measures to be adopted.” 

Omitting suggested causes, which were beyond the regulation or con- 
trol of man, the result of the inquiry was to show that the agency of 
man was the most potential factor in bringing about this deterioration. 

The injury was brought about directly by the multiplication of traps 
and pounds and by the absence of any restriction upon the season or 

- methods of the fishery. Indirectly it was facilitated by the obstruc- 
tion of streams by means of impassable dams and by the pollution of. 
the waters with substances deleterious to the life of fish and to the 

maintenance of their natural spawning grounds. There was conse- 

q quently a serious diminution in the natural reproduction of the shad 

and also of the herring and other anadromous species, which form a 

- considerable POEUOS of the food of important marine species along the 
coast. 

The remedy for the decadence of the industry was to be found in the 
proper regulation of the fishing and in systematic and rational methods 
of propagation. These measures could be based only upon careful study 

_ of the methods and conditions of the fisheries and of the environment 

~ and habits of the fishes. In order to accomplish its objects the work of 

_ the Commission, outside of office administration, is therefore naturally 

- concerned with the inquiry in regard to the food fishes, the study of the 

_ methods and conditions of the fisheries, and the conduct of fish-cultural 

- operations. From this distribution of labor arose the divisions of ad- 

ministration, scientific inquiry, fisheries and fish culture. 

_ Fish culture as a means of restoring the fisheries was first undertaken 

_ by the U.S. Fish Commission in 1872, being done at the suggestion of 

_ the American Fish Culturists Association, which appointed a committee 

_ of which Mr. George Shepherd Page was chairman to bring the matter 

_ to the attention of Congress. An appropriation of $15,000 for the pur- 

pose in question was made by Congress on June 10, 1872, and the Com- 

_ mission took immediate steps to inaugurate this Ficnartantt work, which 

9 in its development has come to be the principal agency for maintaining 

, _ our most important commercial fisheries. 

The species propagated in 1872 were as follows: The shad, the 

Maine salmon, the Rhine salmon, the California salmon, and the atnde 

fish. 


 - The organization outlined above was in effect during Professor Baird’s 
lifetime, although never specifically defined and published by him. 
Pig _ Realizing the advantage and necessity of a permanent guide for the 
ig - operations of the Commission, the Committee on Merchant Marine and 
_ Fisheries drafted a Dill wich was introduced by Mr. Dunn in the 
£ House of Representatives April 30, 1888, providing for the reorganiza- 
= _ tion of the Commission of Fish and isheries and defining its duties. 
- ee ourh this never became a law the organization proposed has been 
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adopted and the classification of the work and personnel made in sub- 
stantial agreement with it. A copy of the bill is herewith given :’ 


Be it enacted by the Senate and House of Representatives of the United States of America 2 


in Congress assembled, That it shall be the duty of the Commissioner of Fish and Fish- 
eries to continue the systematic investigation of waters of the United States, and of the 


biological and physical problems they present, with the object of determining the char- 
acter, abundance, geographical distribution, and economical value of the inhabitants _ 


of the waters, both salt and fresh, as also their migrations, and the cause influencing or 
regulating the same. This investigation is to be conducted on a broad and compre- 
hensive plan, so as to arrive at the life history of all species having economic value, 
as well as of those species to which they are intimately and essentially related. 


Src. 2. That he will continue the investigation into the history of the methods 


and apparatus of the fisheries and for the preservation and utilization of fishery 
products now in use, and will cause careful study to be made of new methods and 


apparatus introduced from time to time with the object of determining their effect. 


upon production, and furnishing the information upon which to frame intelligent 
legislation regulating the conduct of the fisheries and improving their methods and 
‘apparatus, | 
Src. 3. That it shall be the duty of the Commissioner of Fish and Fisheries to pro- 
vide for the collection of the statistics of the fisheries of the United States, especial 
reference being had to the fisheries of the Great Lakes and of the New England and 
North Pacific coasts of the United States, which are of international importance and 


may influence or become the subject of treaty stipulations. The statistical inquiry — 


hereby authorized and directed shall be comprehensively planned to accomplish the 
purposes for which it is instituted. 


Sec. 4. That it shall be the duty of the Commissioner of Fish and Fisheries to con- 


tinue the work of artificial propagation of food fishes and other useful inhabitants of 


the water with a view to their introduction into and establishment in the interior 
and coast waters, and to the maintenance and improvement of the important com- — 


mercial fisheries of the coast and interior lakes and rivers. To this end he will, in 
his annual estimates transmitted to Congress, provide for the maintenance and oper- 
ation of the existing stations of the Commission, and for the maintenance and opera- 


tion of such additional permanent and field stations as may be from time to time - 


authorized and directed. 
Sec. 5. That the Commissioner of Fish and Fisheries shall appoint such employees 
as Congress may from time to time provide, with salaries corresponding to those of 


similar officers in other departments of the Government, and he shall, as Congress. 


may from time to time provide, employ other persons, of expert knowledge, for such 
time as their services may be needed, including chemists, naturalists, and physicists, 
for the conduct of the researches and investigations required in the performance of 
the duties devolved upon this Department, or which may be from time to time author- 
ized and directed by Congress, 
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ee PUBLICATIONS. 
LIBRARY. 


On January 1, 1887, the total number of volumes registered in the 
library of the U.S. Fish Commission had reached 3,000. Up to June 
30, 1888, this number was increased to 3,857. At first the books com- 
prising this collection were kept with those belonging to the Commis- 
sioner, Prof. 8. F. Baird, in his private office; but in March, 1888, they 
were transferred to the office of the Commission, at 1443 Massachusetts 
avenue, and made accessible to all the employés of the Commission. 


REPORTS AND, BULLETINS. ® 


The Report of the Commissioner for 1885, constituting part x11 of 
this publication of the Commission, relating to an inquiry into the de- 
crease of food fishes and their propagation in waters of the United 
States, was published in 1887. Extra copies were issued of the follow- 
ing five papers included in this report: (1) Report on the work of the 
U.S. Fish Commission steamer Albatross for the year ending December 
31, 1885, by Lieut. Commander Z. L. Tanner, U. S. Navy, commanding ; 
(2) Report on the thermometers of the U.S. Commission of Fish and 
Fisheries, by J. H. Kidder, M. D.; (3) Report on the discovery and in- 
vestigation of fishing grounds, made by the Fish Commission steamer 
Albatross during a cruise along the Atlantic coast and in the Gulf of 
Mexico, with notes on the Gulf fisheries, by Capt. J. W. Collins; (4) 
On the development of the cetacea, together with a consideration of 


the probable homologies of the flukes of Cetaceans and Sirenians, by 


John A. Ryder; (5) The Annelida Cheetopoda, from Eastport, Me., by 
- Prof. H. E. Webster and James E. Benedict. 

The Bulletin of the Commission for the year 1886, a publication de- 
voted to matters pertaining to fish-culture and to the apparatus, meth- 
_ ods, and relations of the fisheries, was issued in 1887. 


ARTICLES IN THE APPENDIX. 


In 1885 Professor Baird began to collect information concerning the 


a _ fisheries of the Great Lakes. He was led to make this investigation 


principally because of the supposed expansion in the products, value, 
_ ete., of the lake fisheries, the intimate relations existing between Cana. 
dian fishery enterprises and American markets, and the influence upon 


3 4 these fisheries of artificial propagation by the National and State fish 
+ commissions. It was believed that a consideration of the fishery rela- 
_ ___ tions between the United States and Canada might be somewhat influ- 


enced by a full knowledge of existing conditions in the Lake region. 


p-— The work was carried on from August to November, 1885, and was 
under the direction of Mr. R. EB. Earll, who was assisted by 6 employés 
_  oftheCommission. The elaboration of the field notes and the compila- 


tion of the review have been delayed for various imperative reasons 


s 
- 
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until the present time. The labor of compilation devolved upon Dr. 
Hugh M. Smith and Mr. Merwin-Marie Snell, and the introduction and 
description of fishing vessels and boats were prepared by Capt. J. Wi. 
Collins, assistant in charge of the division of fisheries. 
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The review includes descriptions of the fishing grounds, sketvhes of 


the various methods of fishing, of the fishermen, the species of fish eap- 


tured, the limits of the fishing season, the disposition-of the catch, the _ 


statistics of the fisheries with reference to the influence of artificial 
propagation of several important species. Illustrations are given of 
the principal food fishes, fishing vessels and apparatus, the methods — 
and processes pursued in various important fisheries, and there are 
maps of the fishin® regions, together with charts showing the location 
of fixed apparatus. The work comprises 328 pages and 44 plates, be- 
sides numerous maps, charts, etc., and is the most important con- 
tribution to our knowledge of the Girt Lake fisheries which has gee 
appeared. 

The report on the work of the steamer Albatross, by Lieutenant Com- 
mander Tanner, consists chiefly of a narrative of the cruise of the Alba- 
tross from Norfolk to San Francisco, for the purpose of investigating 
the fishery resources of the Pacific Coast. 

The steamer made upward of forty anchorages during the trip in vari- 
ous harbors of the West Indies, South America, Galapagos Archipel- 
ago, Mexico, and California. Shore collections were made at various 
points, and the dredge and trawl were used when opportunity offered. 
The scientific staff consisted of Prof. Leslie A. Lee, with Messrs. Thomas 
Lee and Charles H. Townsend as civilian assistants. The narrative 
gives a brief sketch of the regions visited, the inhabitants seen, and the 
collections obtained. Important hydrographic soundings were made 
during the voyage, and a valuable record of temperatures and specific 
gravities for the eighteen months ending June 30, 1888. The report is 
accompanied by four plates. 

The report on the construction of the schooner Grampus, by Capt. J. 
W. Collins, the designer of the vessel, gives a complete history of the 
preparation of this schooner for the investigation of the fishing grounds 
and fisheries., It furnishes also complete details of the outtit carried 

by the vessel and the methods employed in conducting investigations. 

The report is accompanied by 18 plates, showing interior and ex- 
terior views of the Grampus and of certain appliances and apparatus — 
used in connection with her work. 

The report upon the operations of the U.S. Fish Commission schooner 
Grampus from March 15, 1887, to June 30, 1888, by Capt. J. W. Collins 
and Capt. D. E. Collins, relates to investigations during the spring of 
1887 of the mackerel, halibut, and cod fisheries and of the former habi- 
tatof the Great Auk. It contains also notes upon various species of fish 

and other aquatic animals observed during the cruise of this vessel. It 
gives important notes concerning the Newfoundland cod fishery, relative 
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to the vessels, boats, and apparatus employed, and the methods of catch- 
ing and preserving fish. Another important investigation covered by 
‘this report is that of the southern mackerel fishing grounds in the 
spring of 1888. Incidental to this was the inquiry concerning the 
‘pound-net fisheries of Chesapeake Bay. The report is accompanied by 
numerous temperature records, and is illustrated by 16 plates. 

Scientific investigations made on behalf of the Commission by Dr. 

- David Starr Jordan, president of the University of Indiana, Prof. 8. A. 
Forbes, director of the Illinois State Laboratory of Natural History, 
and Prof. Edwin Linton, of the Washington and Jefferson College, 
Washington, Pennsylvania, are made the basis of special reports by 
these authors. Dr. Jordan’s contribution is a review of the Labroid ~ 
fishes of America and Hurope,in which he gives a systematic catalogue 
of all the species of this family of fishes (old wives, wrasses, doncel- 
las, pudianos, parrot fishes, cunner, and tautog) found in the waters of 
America and Europe, with the synonymy of each species and analytical 
keys by which the various genera and species may be distinguished. 
This important monograph is accompanied by eleven plates, showing 

‘twelve of the one hundred and fifteen species discussed. 

The article by Professor Forbes on ‘‘ Some Lake Superior Entomos- 
traca,” is a valuable contribution to our knowledge of the crusta- 
ceans of Lake Superior. It has an important economic relation to some 
difficult problems of fish-culture in the Great Lake region, since the mi- 
nute crustaceans treated by Professor Forbes constitute the principal 

supply of food for the young of several valuable edible species. The 

- paper contains descriptions of several new species and two new vari- 

_ eties of Entomostraca, and is illustrated by four plates. 

The notes on the Bntozoa of marine fishes of New England, with 

_ description of several new species, is the second part of a series of pa- 

a _ pers by Prof. Kdwin Linton, of the Washington and Jefferson College, 
_ Washington, Pennsylvania. It comprises 149 pages of text and 15 

plates, and relates to forty-two species of Cestod worms, of which 

___ twenty-seven are described as new to science, eight of these represent- 

ing new genera. 

_ These parasites were found in a variety of fishes, but principally in 

the sharks and rays. This is one of the most important contributions 
to the subject of fish parasites which has been given to the public. 
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RELATIONS OF THE COMMISSION. 


The Commission has continued tocodperate with the fish commissions 


of various States and with the fish-culturists of foreign countries in the 
effort to increase the productiveness of the waters. Every active State 
fish commission has received at various times from the United States 
supplies of eggs to be developed in its hatcheries, or of young fish to 
be distributed in suitable waters. The species allotted to Common- 
wealths in this way inelude all of the native Salmonide reared in estab- 
lishments of the United States, as well as the species obtained by ex- 
change with foreign governments. The list includes the whitefish, 
Maine salmon, landlocked salmon, rainbow trout, brown trout, Loch 
Leven trout, siilbling, brook trout, lake trout, shad, carp, goldfish, and 
the lobster. Some of these fishes are reared through the codperation 
of States with the United States. The station at Bucksport, Maine, for 
instance, which is engaged in the cultivation of the Penobscot salmon, 
is operated by the United States and the State of Maine. -The Schoodie 
Station at Grand Lake Stream, Maine, cultivates the landlocked salmon, 
and is operated on the joint account of the United States, New Hamp- 
shire, and Massachusetts. At the Cold Spring Harbor Station, of. the 
New York Fish Commission, the United States is allowed the privilege 


of hatching and distributing salmon, whitefish, shad, and various kinds ~ 


of trout. In the transportation of shad to the headwaters of the Dela- 
ware River, the Pennsylvania Commission extended the assistance of 
its messengers. The Michigan Fish Commission donated to the United 
States about 20,000,000 whitefish eggs out of their supply obtained 
from Detroit River. ; 

FOREIGN GOVERNMENTS. 


The system of international exchanges, which has been so productive 


of good results heretofore, has been continued and extended. The 
United States Commission has received living soles from Mr. Thomas 
J. Moore, of Liverpool, England; Loch Leven trout from Sir James G. — 
Maitland, Howietoun, Scotland; siilbling and brown trout from Herr 
von Behr and Herr Max von dem Borne, of Germany. Whitefish eggs 
have been forwarded to England, Germany, and New Zealand; eggs of 
the landlocked salmon to England, France, and Germany; eggs of the 
rainbow trout have been shipped to England, France, Germany, Switz- 
—erland and Mexico. Brook trout eggs were forwarded to England, as 
were also eggs of the lake trout. All of these are referred to in detail 


in the tables of distribution. 
x 
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RELATIONS WITH OTHER DEPARTMENTS OF THE UNITED STATES 


GOVERNMENT. 


The Commission has continued to receive assistance from the heads 
of various Departments of the Government, and its operations have been 
greatly facilitated by means of such aid. 

-To the Secretary of the Navy, Hon. W. C. Whitney, the Commission 
is under special obligations for details of officers and men to its vessels 
engaged in the Divisions of Inquiry and Fish-culture, as well as for 
necessary facilities for outfitting and repairing its vessels in the navy- 
yards. The Bureau of Construction and Repair lent launch No. 55 for 
the use of the Commission in the shad propagation at Havre de Grace, 
Maryland. A dredge was lent to the Commission by the Bureau of 
Yards and Docks, and the Hydrographic Office furnished the charts 
required for outfitting the schooner Grampus. | 

The Treasury Department has granted the withdrawal of alcohol 
from bonded warehouses and the free entry of coal for the use of 
the Fish Commission vessels. The Department has also admitted free 
of duty a submarine cable for the use of the Commission, galvanized 
rope required for dredging, and a package of preserved fish from Seot- 
land. The Bureau of Navigation has continued to furnish valuable data 
concerning fishing vessels. The Light-House Board on the 9th of No- 
vember, 1887, granted to the Fish Commission for a hatchery site, a 
portion of Ten Pound Island, in the harbor of Gloucester, Massachu- 
setts. It has supplied vessels of the Commission with publications of 
the Board, which are necessary for the navigation of the coast, and has 
forwarded temperature observations from thirty-three light-houses and 
ships, covering almost the entire region frum Maine to Florida. The 
Life-Saving Service has contributed to the efficiency of the Commission 
by reporting by telegraph, through the keepers and patrolmen, the 
stranding of fish and other marine animals in the various precincts. 
The Coast and Geodetic Survey has furnished many necessary charts, 
time tables, ete. 

To the Secretary of War, William C. Endicott, the Commission is 
indebted for the privilege of quartering its employés in the comman- 
_ dant’s residence at Fort Washington during the season of shad hatching. 
The U. S. Signal Office has examined and approved a submarine cable, 
which was imported for the use of the Fish Commission, and has fur- 
nished temperature observations from sixteen important and widely 
separated localities in the United States. 

The U. S. Geological Survey has lent a boiler _ engine for the use 
of the Fish Commission. 

The Commissioner of Patents has furnished copies of specifications of 


a patents relating to fishing apparatus and the fisheries. 


In the office of the District Commissioners, the Health Officer, Dr. 
Smith Townshend, has furnished monthly statistics of the fishes in the 
- markets of Washington. 
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Acknowledgment is due to Mr. Marshall E. Morris, of Bridgeport, 


Connecticut, for the use of his steamer for the oyster investigation in | 


1887. Mr. 8S. J. Seneca, of Havre de Grace, Maryland, allowed the 
Commission to use a part of his counting house, which was fitted up 
with 100 shad-hatching jars, besides furnishing all the water needed 
for hatching. 

To Capt. L. L. Blake and Purser Adams, of the steamer W. W. Cor- 
coran, of Washington, District of Columbia, thanks are due for aid in 
the shipment of shad eggs; and to Mr. George L. Sheriff, of Washing- 
ton, District of Columbia, for the free use of his wharf for the Fish Com- 
mission launch. 

The Commission has received some distinguished visitors from foreign 
countries on missions of inquiry concerning fisheries and fishery investi- 
gations. Count Kmoda, an official of the Japanese Court, was provided 
with information on the utilization of fish products; and Mr. K. Ito, 
Superintendent of Fisheries of Japan, was given many facilities for 
investigating the subjects in which he is interested. In September, 
1888, Rev. W. 8S. Green, of Dublin, Ireland, visited the Wood’s Holl 
Bisson of the Commission, and obtained many data of practical utiity 
concerning the fisheries. 

In the account of the division of aontie’ inquiry will be found refer- 
ences to persons who were engaged in the laboratory at Wood’s Holl, 
Massachusetts, and in collaborating reports for the Commission. 


RELATIONS TO INSTITUTIONS. 


On the 6th of January, 1887, Mr. Vinal N. Edwards, of ‘Wood’s Holl, 
on behalf of the Commission, shipped a live seal to the Zodlogical Gar- 
dens, Philadelphia, Pennsylvania. 


RELATIONS TO TRANSPORTATION COMPANIES. 


To the Duluth and Iron Range Railroad Company the Commission is 
indebted for granting the right of way over its grounds for a water 
flume, and for the privilege of suspending the same from one of its 
bridges at Duluth. The Norfolk and Western Railroad Company, at 
the request of the Commission, has made Wytheville Station a flag 
station for all local freight trains. 

In the work of distribution from January 1, 1887, to June 30, 1888, 
inclusive, 176,027 miles were traveled by the cars of the Cosmatiaeean 
and the detached messengers engaged in the service. Of this mileage, 
free transportation was furnished the Commission cars by railroads of 
the country, as follows: 
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Summary showing name of railroad and total number of miles of free transportation fur- 


4 nished the U. S. Fish Commission cars by the railroads from January 1, 1387, to June 
: : 30, 1888. ; ; 
a Railroad. Miles. "Railroad. Miles. 
: . <; 7@ 
i Sista SOUGRETIN ssa. nc ea sess aa eee es: SOP |), MUISROUPE PAGING 2 0c. 2 docin cp ane eA mp ole 1, 622 
q Chesapeake and Ohio.........-.s.2-.024. Yidell Seohile and OIG. .~ >... 4c. -ch i eons 40 
; Chicago, Burlington and Quincy....-.--.- 262 || Northern Pacific......-.-.... wee ee eee ee 2, 087 
. Chicago and Grand Trunk.......-.....-- BI0e 1) Oy CLOLONG Aso 3450 Neos Sa eather 19 
5 Chicago and West Michigan............. 54 || Oregon Railway and Navigation Compan) 404 
4 Detroit, Bay City and Alpena ........... 630 || Rome, Watertown and Ogdensburgh. .-- 346 
: Pema ese Meter ee ka ah de 216 || St. Louis, Iron Mountain and Southern . 980 
i GOMe SOIR iy - oss a oS 5 oe dS oe oe giece 26 || St. Louis and San Francisco ......-...... 351 
; Flint and Pere Marquette..........:.-."| - 3,561 || St. Paul and Duluth ..................... 304 
4 Florida Railway Navigation Company... S14 South WlOnid ke, 22s we seas fo aes ae Xai sae 230 
Grand Rapids and Indiana..+.....-....... O20. PT exam Paige). icisiiccnns ceo oseem oat 738 
Piinols Oenbthal 202) 5. ap gee 1S 8 ee ok 425. OU tab Cenbrals 20 0:2) Ga, foeee s Leaeans 600 
~ Lake Shore and Michigan Southern .... 947 || Wabash, St. Louis and Pacific .......... 264 
Louisville and Nashville .....-.- ee 11 || Western and Atlantic ..............-..- 170 
MARTINS CURUENL | 217 Ga 5 oll sais’ ois oc 64 meetin Mie) te WESCONGUD COULPAL oo ste dae a6 oe. Seo ee nae 462 
Mexitan,Cetitral: .-... ..2s<2 -.-5% Ce eh | 2, 448 | GRANT eek ei ~ 91, 560 
Mehra CEntral os6 csc oe PLoS oe eal 1, 941 


DIVISIONS OF THE COMMISSION. 
DIVISION OF FISH CULTURE. 


For the present the Commissioner has retained immediate and personal 

direction of the work of artificial propagation and distribution, and to 

- relieve himself as far as practicable from the details of administration 

has designated an inspector of stations and a superintendent of dis- 
tribution. 

In view of the increasing number of fish-cultural stations and their 
distribution over all sections of the United States, the services of an in- 
Spector will be in constant requisition, to maintain intelligent super- 
vision of the stations and prevent irregularities and abuses. 

The increasing production of the stations and the wider area over 
which the distribution is to be made render the services of a superin- 
tendent of distribution equally indispensable for the effective regula- 
tion of the car and messenger service. 

These offices will constitute an integral part of the permanent organi- 
zation of the personnel of the Commission, which should as soon as prac: 
ticable be established by law and the classification of the service and 
the rates of compensation specifically prescribed. 

The effective work of the stations is measured by the number of fish 
and eggs furnished each season for distribution. This is increasing 
each year, with a proportionate decrease in the cost of production. 

The total production for the fiseal year 1887~88 is given in the follow- 
ing table, and for convenience of reference is arranged by stations and 

species. 
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STATION REPORTS. 3 Biri ot 
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Fish and eggs furnished for distribution by the stations for the year ending Tune 30, 1888, 2 oe 


and distribution. 


74, 326, 349 | 164, 607, 054 


* At this station 70,249,000 shad eggs were taken and transferred to Central Station for hatching 


Stations. Species. Eggs. Fry. Cue yee ae roy 
Alpena, Mich......-+---. Wihiteflah ‘<5 tee sc}e eens ene 19, 0007000:|.c5 eh eee a eee Ee 
Baird, Cal .....-...-.+--- Rainbow trout......-- 251,000) 78, 000 5, 000 2,000 
Battery, Md...-.-....... Shad saute ce ee 17, 408, 000 |. 962, 641; 000)1 23-20 05) Se eee ~ ola 
Bucksport, Me ..-.------ Atlantic salmon ...... 924,000 "|: <n. 2 bc te aaa oa eat we 2 oe eee > - 
Carp Ponds, Washing- | Carpforpublic waters.|.......--... 38/4974 sos cebed gil Sa aeneeee ifs 

‘ton, D.C. = 
Carp for private ponds.|.--.---..-.. 131,656 -|- 5 0.) ac2 a ieee ees ij 7 
Gdldfish «Dee eee 5, 019 |). | ae 4 
Gentral Station, Wash- | Shad.......0225. 552.2, 18, 351, 000 39, 064, 000- Noe ieee accu. mtemleembiercs oe 
ington, D.C. ’ 
Rainbow: trout. cc <smets-ne semen = 20,000) rerce (ayoscotata ed ieee ee Ee 
Lalze' trouts 42 sn OSes Sie ae aie 20,1000 is cic acarelesste a) ane ae ee eee 
Brook trout? S33. ye lee see ee 20; OOO). 25 sence sail ale alee omee 
Whitefish... 2t moaecee 2, 412, 000 500,000 |. 5... dc 25a0.| ce eee > 
Cold Spring Harbor, N.Y.| Rainbow trout........|...--------. Re 23.500 2a. te. Le eee ast 3 
Landlocked salmon .-.|-----..---.. B4 QUO Za ounce dae ace een eee e 3 
Atlantic salmon: Jee. | Seems emer ASS DOO. Vs 3. ioe Ses eee ee ean e 
Saibline sok. use eaee SRR eae cas eh eac] sb ok own selene eee eee Mey 
Whitefish: 220 G2 16.0 eee eee S00)000 4° 0) ok et he ee Se de > 
Lake trout: . 20.2.5 s-p4) decease 65, 200). 2 Soc. ence ae een : 
Brown tfout:.2 :.)c.20 getaee ee aseeee 5S O00 | SS steel ieee eee : 
Fort Washington, Md.* | Shad... 02s..0 - ws. ctw onnt oe ae 4: 47H OME Sek eee pe ae ‘4 
Gloucester, Mass ........ Codfish 5 oad ciendewsan 189, 432 O21, UFR 5G ocean! ocean eee eee fey 
Grand Lake Stream, Me.} Landlocked salmon -.-.- SAD AQOO) 7 5 =. \cieakan cles tngeenee ats [Oe ane ee . 
Northville, Mich ........ Whitefish mace tee 90,000,000"). 55. .er as ieee eae | eee 
Dake tromin: senses ee DET. O00 WS Se os Saeed toh ee mite Draco 560 Bi ; 
Brook (routes ce uence 21D A000: et Soa Se eee eet pee 45 — 7 
Rainbow trout......-- 10, 000" 2s Sue es 8, 578 10 ‘ 
Brownstrout ss caese ee 5 O00R Sie soso eee 1, 000 10 3 
Loch Leven trout .... 50,000}... i ccna oe let akee Tacs alee eee F 
Steamer Fish Hawk (Del-| Shad...........2..22+- 8,336,000 | 30, 851, 000 |.....-..2..- |. Se yn? i. 
aware Bay). P 
Wood’s Holl, Mass ...... Wodfish:;.. Jotcsesccn cal eeeee oe 8,843; G00) [cuca cttel seen eeet Mere en 
Lobsters:<.:.325-2126 196, 000) 012 ey eee eee G14 h 
HIOUNWOTS 2s. oa cane oe se ee ee ae 220-000 |i iota ene oe ee q 
Wytheville, Va ......... Brook trout...) 2 eee 11, 235 6 4 
Rainbow trout....-... 86000. Mee ees 18, 618 150 z 
Landlockéd:salmone?lessceseo5seu 10 005) cece ewe een occa 3 
tedeye perch 2...) 2. .| enue eek eee | aap eee 3, 075 30 
slack bass 22... 6 Scale eras | eee eee 650 "| eee cere : 
Cal p24 -.) ten. ple doit, tee eee ASSOLE Us sire Be ttee 733 
Goldfish wos. cot (eee iT eR SRR! ey. 
“Vea eS eh ER ti gH Ma, Oo ~ 164,607,054 | 48, 056 4, 158 
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GLOUCESTER STATION, MASSACHUSETTS, E. M. ROB{NSON, SUPERINTENDENT. 


For several years the Commission has prosecuted steadily at the 
Wo00d’s Holl Station experimental investigations looking to the develop- 
ment of methods and apparatus for hatching the floating eggs of the 
cod, haddock, and other important commercial species. Prior to 1885 
the investigations had not passed the experimental stage, nor were 
the results obtained very encouraging. Each season, however, some 
advance to practicable methods was secured, the causes of failure be- 


ing, one by one, ascertained and eliminated, and the conditions for suc- 


, 


cess established. 

In the winter of 1885~86 Captain Chester, superintendent of the 
Wood’s Holl Station, devised a modification of the McDonald tidal ap- 
paratus, by the use of which he succeeded in hatching a very consider- 
able per cent. of the ova of the cod, and made it practicable to under- 
take extensive and systematic fish-cultural work with all the marine 
species affording buoyant or floating eggs. 

In the winter of 1886-’87, some seven million young codfish were 
hatched out and turned into the adjacent waters of Vineyard Sound 


and Buzzard’s Bay. The methods for the profitable conduct of fish- 


cultural operations with the marine species having been determined, it 


was decided by the Commissioner, Prof. G. Brown Goode, to estab- 


lish an auxiliary station at some point on the coast of Massachusetts, 
north of Cape Cod. Gloucester Harbor was finally selected as the loca- 
tion for this station, for the reason that it is conveniently situated with 
reference to the fishing grounds, which are easily reached either by the 
vessels of the Commission or by the numerous fishing vessels which 
go out from Gloucester to the inshore grounds and to Ipswich Bay. 
The Light-House Board, responding promptly and courteously to the 
request of the Commissioner, gave permission to locate the proposed 
station on Ten Pound Island. Plans were prepared, the site occupied, 
and arrangements to begin the construction of the station were per- 
fected early in November, 1887. The work was pushed with the ut- 
most dispatch ; and, after vexatious delays on account of unfavorable 


: = weather, the station was completed and equipped ready for work on 


January 8, 1888. 


_ __ -‘The favorable season for work had then passed, and the extremely 
cold weather that immediately supervened and continued during Janu- 


ary and February kept the temperature of the water in the hatchery 
below the point at which hatching operations can be successfully car- 


Tried on. A temperature below 30° kills the eggs which have reached 


a certain stage of development, and when it descends to 28°, both old 


a _ and young fish succumb and perish. 


The season’s work was valuable rather for the experience secured by 
the personnel employed, and the epportunity to study the necessary 


conditions for success in future operations, than for the material results 
obtained. 


XVI REPORT OF COMMISSIONER OF FISH AND FISHERIES. 


The total number of eggs obtained was 32,449,000; the average loss” baste 
during incubation was 90 per cent.; the largest peneenpaee of pH ob- 
tained from any single lot being 15 per cent. 


Woop’s Hou STation, C. G. ATKINS, SUPERINTENDENT. 


—— 


This station is thoroughly equipped, as well for marine biological re- 
search as for the most extensive fish-cultural operations. Reference 
will be made here only to the fish-cultural work carried on during the 
year. 

The investigations conducted in ne biological laboratory by the 
regular and volunteer scientific assistants engaged in the study of the 
marine life of the waters adjacent to the station will be referred to 
under the head of inquiry in respect to food fishes and the fishing 
grounds. 

As heretofore, the most extensive fish-cultural operations were with 


The Codfish. 


The total number of eggs taken was 30,088,000; the number of fry 
hatched, 7,822,000, the average percentage of production being 26 and 
the faohpdt percentage 924. The heaviest losses were during January, — 
when the temperature of the waters was lowest. It would appear that 
a temperature of 30° or below is certainly fatal, both to fish and eggs. 

The high percentage of production obtained in a number of cases 
would indicate that, when the necessary conditions of success are pre- 
cisely ascertained, we may count on as good results with the codfish 
as with the shad and whitefish. 

A number of experiments were made to transfer eggs from Glouces- 
ter to Wood’s Holl, but without satisfactory results in any case. The 
young fish obtained were all planted in the waters of Buzzard’s Bay 
and Vineyard Sound, in the vicinity of the station, with the exception 
of one lot of 894,000, which were delivered to the Fish Hawk for trans- 
fer to Long Island Sound and Chesapeake Bay. 


The Winter Flounder. 


An application by Prof. Benjamin Sharp, of the University of Penn- 
sylvania, for material for the study of the embryology of the flat fishes 
was the occasion of some interesting experiments and observations on 
the breeding and artificial hatching of the common flounder. 3 

This species was obtained in breeding condition early in February. 
The eggs were found to be extremely adhesive, and, if permitted, would 
aggregate in great lumps. The best success was obtained by spreading 
them thinly on panes of glass and placing them in a current of water. 
The total number of eggs collected was 1,179,000, from which were pro- 
duced 320,000 fish, which were placed in the waters of Vineyard Sound. 


Oo . 


~ 
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Lobsters. | 

_Of this species 2,092,000 eggs were taken, from which a consignment 
of 193,000 was sent to the Pacific coast. The rest were hatched and 
frurned out in waters adjacent to the station. 

Other species incubated at the station were as follows: Madkerek 
scup, tautog, and sea bass. With each species fair results were Sh. 
tained, showing that our present methods and apparatus can be applied 
to these fish when the necessity for their artificial reproduction becomes 
apparent. 

Sr. JEROME STATION, MARYLAND. 


This station is occupied under a lease, which will expire in 1889. It 


is in the custody of a watchman. No active work has been carried on 
there during the present year, nor is it proposed to continue such in 


future. The station will be abandoned on the expiration of the present 


lease. 
THE MAINE STATIONS. 


The Maine stations are under the direction of Mr. C. G. Atkins as 
superintendent. During the present season the active direction of the 
work of the stations has been intrusted to the assistant superintendent, 
Mr. W. O. Buck, Mr. Atkins being in immediate charge of the Wood’s 
Holl Station, and engaged in a series of investigations having for their 
object the improvement of methods and apparatus for hatching eggs. 


t 


THE SCHOODIC STATION. 


This station, at.Grand Lake Stream, is operated on the joint account 


of the United States, New Hampshire, and Massachusetts. Its object 


is the collection of the ova of the landlocked salmon for distribution, 
with the view to acclimation in other sections of the country where the 
waters offer favorable conditions. One-third of the eggs taken are re- 
served and hatched out and the young planted in Grand Lake Stream. 
The rest are allotted to the contributors to the expenses of the work, 
the quotas being proportioned to the amounts contributed by each of 
_ the participants. Under this arrangement the United States received 
345,000, which were distributed as follows: 


Towa weave COMMISSION. 22469 25 6 oe Coes ace cm uae soda oe 10, 000 
Pennsylvania State Commiission............---..-..--.. 10, 000 
New York State Commission .............-......-. ng 50, 000 
iaehiean Slate Commission 25.5.2... 6-252} cee sete ee 50, 000 
Pies MONUDISMOI 2 loo scat cagleeasassne css ecedaes 50, 000 
BPOPINC COMNNTIESION: poco. csc Son voce peewee aces bees docs 50, 000 


* These consignments were all received in the very best condition. 
Ten thousand eggs were sent to Wytheville Station, Virginia, and 


the same number to Bucksport Station, Maine, to be hatched and held 


fora year in the rearing ponds before turning out into dpen waters. A 


H. Mis. 133 
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consignment of 50,000 eggs was sent to the Deutsche Fischerei Verein, 
in return for consignments of eggs of the European trout, and 10,000 _ 
eggs were forwarded to the Department of Agriculture of France, in | 


response to request made through official channels. « 


BUCKSPORT STATION. 


This station has for its object the collection and incubation of the 
eggs of the Penobscot salmon. When the eggs have reached such 
development as to permit safe transportation they are forwarded to 


- their various destinations. The allotments are made to New England — 


waters principally, since it is only in this section that we find streams 
affording suitable conditions. It is thought probabie that salmon may 
be established in the Hudson River, and with this view it is proposed, 


in codperation with the New York Commission, to continue the system- | 


atic stocking of its headwaters for several years longer. This station, 
like the Schoodic Station, is operated jointly by the United States and 


the State of Maine. The quota of eggs received by the United States ~ 


the present season was 924,000, which were distributed as follows: 


New York Commission &...-...5....--...- ieee eV ewiam ce 500, 000 
Rhode island Commission ¢ f-2ase3 2 eee oet eee ee Lat oe 50, 000 
New Hampshire Commission .-.....--.-2-2-+ seecee eee 50, 000 x 
Vermont Commission :.csu.5 soe eee ee ee eee Sree eee ee 50, 000 
Massachusetts Commission: 0. 22% 2 23. oe eee eee ee 50, 000 
Maine Commission... .- are ey a Sen ah aes ae ee 148, 000 
Benj. Lincoln, for the Dennis River, Maine. ........-.--3 40,000 # 
Reserved for rearing at Craig’s Brook Station....-.-..- 36, 000 


The fry obtained will be liberated in ponds and fed until they have 
attained a length of several inches before turning ouf into open waters. 


It must be confessed that the results obtained from planting the fry of 


the Salmonide are often disappointing. On the other hand, the results 
of stocking with fingerlings are immediate and assured, and it is pro- 
posed to extend this work as rapidly as the requisite facilities can be 
provided at the stations. 


BAIRD STATION, LIVINGSTON STONE, SUPERINTENDENT. 


This station was established in 1879 for the propagation of the Rain- 


bow Trout (Salmo irideus), and from it has been drawn the eggs to fur- 
nish a stock of breeders for the Eastern stations. The species is now 
well established at Northville, Michigan, and Wytheville, Virginia, 
and in the breeding ponds of various State commissions. We will be 
able in future to meet all requests for eggs with the product of Eastern 
stations. 

In view of this fact ithas not been deemed advisable to continue the 
Baird Station in active operation. Accordingly, at the end of the sea- 
son in June, the station was closed, and the serviceable property re- 
moved to the salmon station on the McCloud River about 4 miles below. 


as s 6 % “ wr > — 
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At first it was contemplated to transfer the magnificent collection of 
breeding fish toour Eastern stations, but this was found to be impractica- 
ble, and instructions were given to plant them in the tributaries of the 

McCloud River in the vicinity of the station. The number deposited 

was as follows: 2,000 large breeders, 5,000 yearlings, and 80,000 fry. 

The number of eggs obtained during the season was 443,000, which 
were disposed of as follows: 
_To R. O. Sweeny, commissioner of fisheries for Minnesota, 38,000. 
To Otto Gramm, commissioner of fisheries for Wyoming, 25,000, 
To E. Chazari, commissioner of fisheries for Mexico, 33,000. 
The latter shipment was made in response to a request of the Mexi- 
can Government through our Department of State. 
_ The rest were retained to be hatched at the station. 


McCLoupD RIVER STATION, CALIFORNIA, LIVINGSTON STONE, SUPERINTENDENT. 


_ This station has not been in operation since 1883, the nehets being 
_ in charge of a custodian or watchman. 

The necessity of artificial propagation with the view of keeping up the 
salmon fisheries of the McCloud River has become so evident that it was 
_ determined to resume work there. Accordingly Mr. Livingston Stone 
- was instructed to have the buildings put in repair and all necessary 
§ arrangements made for the operation of the station during the fall and 
_ winter of 1888. During the spring of 1883 arrangements were made for 
_ placing the usual rack and bridge across the McCloud, to stop the sal- 
- mon ascending the river and for raising water to the hatching house. 
- In 1881 the original hatching house was carried away by the high water, 
and to avoid a recurrence of this the present one was built on a higher 
level, and pumps are used for raising the water for hatching. A 12-foot 
- current wheel was placed in the river to furnish power to run the pumps. 
A spawning building and other appliances for taking eggs were con- 
_ Structed and made ready, and the hatchery and hatching apparatus 
put in order for receiving eggs. The work of preparation is progress- 
ing favorably, and the station will be ready for efficient work when the 
_ Spawning season hegins in August. 

1 _ CLACKAMAS STATION, OREGON, LIVINGSTON STONE, SUPERINTENDENT. 


: ‘Provision was made for the establishment of a salmon hatchery on 


the Columbia River, its tributaries or their branches, by the sundry 
civil bill, which Sen a law March 3, 1887, the sum of $10,000 being 
! appropriated for this purpose. The oe ferchap provided “ that if in 
Bee opinion of the United States Fish Commissioner the existing laws 
of Oregon and Washington are not sufficient for the protection of sal- 
< ‘mon in the Columbia River and its tributaries, this appropriation shall 
- ‘not be available until the legislatures of the State of Oregon and Wash- 
- ington Territory shall have enacted such additional legislation asin the 
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opinion of the Fish Commissioner shall be necessary to protect the sal- 
mon from improper capture and destruction.” 

The then Commissioner of Fisheries, Prof. G. Brown Goode, after sat- 
isfying himself that the existing legislation of Washington and Oregon 
was in substantial compliance with the provisions of the act of appro- 
priation, made arrangements to carry the instructions of Congress into 
effect. . 

Accordingly Mr. Livingston Stone, who had previously been in charge ~ 
of the salmon work on the McCloud River, California, was assigned 
to duty and instructed to proceed to the Pacific coast and establish a 
salmon-breeding station somewhere on the Columbia River or its 
tributaries. 

He was instructed if possidle to secure the site on the Clackamas 
River, which was the property of the Washington and Oregon Fish 
Propagating Company, and then occupied under lease by the State 
fish commission of Oregon. 

This was accomplished after various difficulties and delays, the fish 
propagating company having generously conveyed their property in 
fee simple to the United States and the Oregon commissioners surren- 
dering their lease in consideration of reimbursement for expenditures 
incurred in the construction and equipment of the station. } 

It is confidently expected that arrangements for transfer and occu- 
pation will be completed in time to begin the collection of eggs the en- — 
suing season and thus inaugurate a work which will doubtless in time 
contribute much to the improvement of the salmon fisheries of the 
Columbia River. é 


MICHIGAN STATIONS, F. N. CLARK, SUPERINTENDENT. 
NORTHVILLE STATION, MICHIGAN. 


The operations at this station during the present season have been 
conducted, as heretofore, under the immediate direction of Mr. I. N. 
Clark, and include the propagation and distribution of the whitefish, 
lake trout, brook trout, California trout, brown trout, and Loch Teva 
trout. 

The results obtained during the season with the different species have 
been very satisfactory, aud this isespecially so with reference to the Cali- 
‘fornia trout and brook trout. 


Whitefish. 

The hatching of the eggs of the whitefish at this station has been in- 
termitted during the present year, and it is proposed to confine this 
work in the future exclusively to the Alpena Station. Of the eggs ob- — 
tained, however, 30,000,000 were shipped to Northville where they were 
overhauled, repacked, and forwarded to applicants, 15,000,000 having 
been sent to the Pennsylvania commission, 10,000,000 to the Minnesota 
commission, 4,000,000 to Central Station, Washington, District of Co- 
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 Jambia, and 1,000,000 to Fred Mather, Cold Spring Harbor, New York, 
which were hatched out and deposited in waters of Long Island. Re- 
ports received indicate that the eggs reached their destination in splen- 
did conditionin ibe instance. 


- Lake Trout. 

After an intermission of one year the collection of the eggs of this spe- 
cies was resumed the present season, the total number collected being 
1,300,000 eggs. The first eggs were taken on October 15, and the season | 

closed about November 20. During the winter 462,000 eggs were for- 

warded to State fish commissions, 45,000 to the National Fish Cul- 

ture Association, London, England, and 40,000 to Central Station, Wash- 
ington, District of Columbia. Of the balance 50,000 fry were hatched 
‘out and retained at the station. On December 16, 1887, 560 2-year- 
old lake trout were planted in Long Lake, Alpena County, Michigan. 


: 

s 

; 
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Brook Trout. 

Very gratifying success has attended the work with this species the 
present year, the total production of eggs being 274,600, of which 
qa 175,000 were forwarded to State commissions and 40, 000 to Central 
- on, Washington, District of Columbia. Of the eae ndee 45,000 
fry were hatched out ail retained at the station for future distr acinte 
All of the shipments reached their destination in very good condition. 


Rainbow Trout. 

__ The best results received from this species in the history of the sta- 
q _ tion, both in the number of eggs and the percentage of good eggs 
a Sixken, have been obtained the present season. The total number of 
4 eggs palton was about 325,000, of which 225,000 were good. Itis the 
_ intention to hold and rear as many as possible of this fish until they 
a are able to take care of themselves, when they will be distributed to 
_ suitable waters Very few of the eggs, therefore, were shipped the 
4 present year, only one lot of 10,000 having been forwarded to the Cas- 
 talia Club, of Castalia, Ohio. The first eggs were taken on December 8, 
, a and the season closed May 4. The total production of fry was 157 ,000, 
_ which were retained at the station. During the season 8,578 one-year- 

a old fish were distributed to open streams, lakes, and apulltanes for ponds 
_ in Michigan, Missouri, Ohio, Indiana, Arkansas, Tennessee, and Kan- 

: +" Sas, the greater part of the distribution having been done by Fish 
~ Commission car No. 1. 

ee ‘Brown Trout. 

_ Of this species 26,763 eggs were taken from fish raised from the orig- 
oe . inal stock of eggs received i in the spring of 1883 from Germany. Five 
ei thousand of these were forwarded to the Michigan commission, and 
a 18,000 retained at the station. The success with this fish in the fry 
‘ 4 ‘state has not been very satisfactory, the mortality being considerable 
during the first 3 months. After this time, however, they feed well 
_ and grow rapidly, the loss being almost imperceptible. On December 
és 20, 1887, 500 one-year-old trout were forwarded by car No. 1 to the Michi- 
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gan Fish Commission, and in January, 1888, a similar number of year- 
lings were planted in the north branch of Tobacco River, pine 


Loch Leven Trout. 

This fish promises to become very popular for pond culture, pane 
very hardy, and not likely to be attacked by-fungus. During the 
season 176,730 eggs were taken from 600 fish of this variety. Of this — 
number 50,000 were forwarded to State fish commissions and 85,000 — 
hatched out and retained at the station for future distribution. ~ 


ALPENA STATION, MICHIGAN. 
Whitefish. 


A very fair season’s work has been done with this fish, notwithstand- 
ing the fact that no eggs have been obtained from Lake Erie, on which. 


we had previously relied for our greatest supply. The collections this 


year were made in Lakes Huron and Michigan, the eggs for shipment 
being forwarded to Northville, and those to be hatched out held at — 
this station. Of the 18,000,000 fry hatched out, 15,000,000 were de- 


posited in Lake Huron, 1,000,000 in Lake Michigan and 2,000,000 in — 


Long Lake, Michigan. This station is also under the immediate direc- 
tion of Mr. F. N. Clark. 


WYTHEVILLE STATION, VIRGINIA, GEORGE A. SEAGLE, SUPERINTENDENT. — 


Rainbow Trout. 

The most noteworthy features in the operation of the station during 
the season were the increase in the production of eggs of the Rainbow 
trout and the extensive distribution of yearling fish of this species. The — 
total production of eggs for the season was 300,500, as against 220,500 
during the previous season. Of the number of eggs produced, 75,700 
were lost in incubation, 45,000 forwarded to foreign governments, and 
39,000 to the Commissioners of Fisheries of New Hampshire and West 
Virginia. The total number of fry released in rearing ponds at the sta- 
tion was 99,870. Fifteen hundred and thirty-five yearling trout were 
distributed to seventeen applicants for ponds in Virginia, North Caro- 
lina, and Tennessee, 11,875 to streams in Virginia and North Carolina, 
and 5,208 were forwarded to Central Station, Washington, District of 
Columbia, for distribution. There were also supplied to two applicants 
for ponds in Virginia 150 trout 3 years old. : 

The following is a summary of production and distribution of eges: 
and yearlings of this species : 


Total number of eggs produced at station .22<.6 2D. oe ek Lee ae eee Oe 300, 500 
Total number of eggs received from other stations ........--..-------+----- 15, 000 
315, 500 
Aggregate losses during incubation. ....2.0.:: <.sewe pens cadeee weeeee 75, 700 
Number of eggs shipped from the station.........-.....- Bt ae ph. Sle ot 80, 000 
——_—— 155, 700 
Total‘namber of fry hatched ont... . 4.5 See ee eee 159, 500 
Losses of fry up to time of transfer to rearing ponds..........-.-----+ eeeeee 59, 930 
otal number released in rearing ponds... 2.2.5. 4225. ..--cs anes beeeeseemeee 99, 870 
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DISTRIBUTION. = 


‘To the National Fish-culture Association, London, England..-........ eggs.. 25,000 
To C. 8S. White, Commissioner of Fisheries, Romney, West‘Virginia ...do... 10,000 
E. B. Hodge, Commissioner of Fisheries, Plymouth, New Hampshire...do... 25, 000 


Po the Government of Switzerland ....5, ic... sseccssbduce sanencece-- do... 20,000 
. Ey 
80, 000 
To eighteen applicants for ponds in Virginia, North Carolina, and Tennessee, _ 
GENE, Pat cea. Sakae See eee bac easel Rie sts see es oe Gat aA 1, 585 
SOMES 1 VIR OMI oi to paca a ona. fone e vnceee ae tet a wees ; ae aie 6, sb 
To streams in North Carolina.....-. eS ay ee es aye tay yearlings.. 5,500 
To Central Station, Washington, District of Columbia, for distribution..do... 5, 208 
| 18,768 


Brook Trout. 
The first eggs ever procured from the brook trout at this station were 
taken in October, 1587. In consequence, however, of heavy mortality 


_in the eggs during incubation and subsequently in the young, only 2,966 


fry were saved out of 25,000 eggs collected at the station and 10,700 


4 _ fry received from Northville, Michigan. These were transferred to rear- 
ing ponds at the station. The number of yearlings of this species for- 


warded from the station during the season was 10,735, as against 3,238 


* Black Bass. 


the previous year. Of this number 1,010 yearlings were supplied to 


nine applicants in Virginia and Tennessee, 7,225 planted in streams of 
Virginia, and 2,500 forwarded to Central Station, PASI, District 
of Columbia, fac distribution. 


Statement of production and distribution. 


t 


sarumber Of egos produced at the station -...-. 225.22 .2c 2 coos one ween wee 25, 000 
mperessie losses Curing incubation 250s. 22... eee Lae bb Sh etl senses cee 16, 022 
Number of fry produced at station .......... pi aN ate Se SN ae ead Oe 8, 978 

mee wuniber of fry received from other stations..s.. 2)... 2.50.22. wee eee ce 10, 700 
y 19, 678 
3 mosses.to time of transfer to rearing ponds. - 2-225... 22.2. nce Sawccc etaces cece 16, 712 
4 = MIRED ROMGS OE fo era iano << io os oie celd oecss oe 3c uae nc wend neus .uwae eek 2, 966 
DISTRIBUTION. 

rc _ To nine applicants in Virginia and Tennessee .........--......--- yearlings.. 1,010 
ESTOS TEE 1 We cle ly ae oy -e in  eE don. Taco 
: mre Central Station, for distribution |........ 22.022. eee 2k cee cee de. 2 2 500 

| 10, 735 


-No arrangements having been made with a view to the production of 


* this species for distribution, such numbers as are required to meet oc- 
_ ¢asionally urgent demands are procured by collection from waters in 


_ the vicinity of the hatchery. During the season there were obtained in 


a this manner 550 yearling small mouth black bass, of which 300 were 
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supplied to three applicants in the State, 200 to streams in Bath County, 4 
Virginia, and 50 forwarded to Central Station, Washington, District of — 


Columbia. 


Red-eye Perch. . 
Such distribution of this species as has been made up to this time 


has also been the result of collections from streams convenient to the | 


station. The total number collected the present year, was 6,628; 3,523 
of these were retained at the station, 580 supplied to five applicants for 
ponds in Virginia,.400 planted in the headwaters of the Shenandoah 
River, Virginia, 600 in streams in Bath County, Virginia, and 1,525 for- 
warded to Central Station, Washington, District of Columbia, for dis- 
tribution. 

Lake Trout. 

Twenty thousand fry of this species were received on April 6, 1888, 
from Central Station, Washington, District of Columbia. In this lot 
there was a loss of 7,873, leaving 12,127 ae fry, which were re- 
leased in rearing anes at the station. 


Brown Trout. 

On March 23, 1888, there was received from Cold Spring Harbor, 
New York, a lot of 15,263 eggs of the brown trout, from which not very 
satisfactory results were obtained. The total number of fry produced 
was 14,394, there being a loss in incubation of only 869 eggs. There 
was, however, heavy mortality in the fry, which proved a total loss. — 
Land-locked Salmon. 

One lot of 20,000 eggs of this fish was received on March 1, 1888, 
from Grand Tate Stream, Maine. The loss of eggs during inoue 
and the subsequent loss of fry reduced the number to 11,400 fish, which 


were deposited in the headwaters of the Shenandoah River, Virginia, 


May 16, 1888. 


German Carp. 


The total production of this fish at the station was “aha 600,000. 


There were also received from the carp ponds, Washington, Distrien of 
Columbia, during the summer of 1888, 440,000 fry, which were released 


in rearing ponds. Not very favorable results, however, have been ob- 


tained the present year in the attempt to hold and rear this species at 
the station. During the fall and winter of 1887 4,024 six-months-old 
carp were furnished to eighty-one applicants and 733 two-year-olds to 
thirty-eight applicants in Virginia and Tennessee, and 500 planted in 
Streams in Augusta County, Virginia. 
Gold Fish. 

The total production of this species for the year was 10,000, which 


_ were released in rearing ponds at the station. . During the fall of 1887 


388 gold fish were furnished to seventy-eight applicants in Virginia, 
Maryland, Alabama, Tennessee, North Carolina, Mississippi, Louisiana, 
Georgia, and Texas. 
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Through the courtesy of the management of the Norfolk and Western 
Railroad Company, the hatchery is now regarded as a flag station for 
all local freight trains. 7 


ForT WASHINGTON STATION, MARYLAND. 


This station wasin charge of Mr.S.G. Worth and was operated under 
about the same general conditions asin the previous year, and the 
result of the season’s work exceeded the most successful preceding 
season by 21,000,000 eggs, being the largest ever known there. 

The hatchery building being very small, it was supplemented early 
in the season by a 14-foot army hospital tent adjoining, and used for 
storing needed apparatus and material. 

An important feature was the successful operation of the automatic 
hatching jars with their tops off. The manipulation proved easy and 
advantageous, as very nearly all the eggs were transferred to Central 
Station, Washington, before the hatching period was reached. In 1887 
there were seven expert spawntakers, while this season there were six 
and two apprentices, and the increased volume of work was probably 
due to amore complete organization. New territory was covered in 
the direction of Alexandria, and a considerable number of eggs were 
secured in the vicinity of Fort Foote. 

The eggs.were kept in the jars thirty-six hours before being shipped 


to Central Station, the line of the young shad being perfectly plain to 


~~ 


the naked eye. Daily shipments were made, and, as usual, the eggs 
were placed on wire trays covered with cheap, loosely woven cotton 


cloth. The shipments of eggs to Washington during 41 days amounted 


to 70,249,000 eggs; during 22 days the shipments were 1,000,000 to 


3,000,000 eggs daily, and were in charge of Capt. P. T. Yeatman. 


The increase over the season of 1887 was more than 33 per cent. The 
launch Blue Wing was an important factor in the prosecution of the 
work, and her crew made a gain of about 7,000,090 eggs from the gill 
nets. 

Operations began the second week of April and closed June 2, and 


in that time, the work having been entirely confined to shad, 81,177,000 


eges were taken. 
BATTERY ISLAND STATION, MARYLAND, W. DE C. RAVENEL, SUPERINTENDENT. 
SEASON OF 1887. 


_ The season opened May 1. Some eggs were taken prior to this 
date, but owing to the low temperature of the water the development 


- Was not normal, and but a small percentage hatched. 


Owing to dissatisfaction on the part of the fishermen, the large seine 
attached to the station was not operated during the season. It was 


_ deemed good policy to rely upon the fishermen for our supply of eggs, 


and the result justified the expectation. 
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The steamers Fish Hawk and Halcyon were assigned to work in co 


operation with the station, and contributed materially to the large re- 
sults obtained. 
On May the 2d the Fish Hawk anchored off Bull Mountain, in easy 


reach of the seines and gillers, where she remained, conducting opera-~ 


- tions independently, and transferring eggs to the shore station when 
— the collections exceeded the capacity of her hatching apparatus, 1,330,- 
000 eggs being so transferred, . 
The Halcyon worked in os donne with the station, making daily 
trips to the fishing grounds, and transferring the eggs collected to the 
shore station; 8,402,000 eggs were thus collected. The services of this 
steamer were also utilized in transferring fry to the Chester, Elk, and 
Sassafras rivers, the total number transferred aggregating 3,000, 000. 
The percentage of ripe shad was unusually large this season. On 
the night of May 7, 4,000,000 eggs were taken, and a much larger 
number might have been obtained had it been practicable to visit all 
the nets. 


The total number of eggs received at the station during the season 


was 60,569,000. 918,090 eggs were transferred to car No. 3, and 
4”,712,000 fry hatched at the station. Of these, 11,850,000 were placed 
in waters adjacent to the station and. 29,882,000 distributed to other 
waters, as shown by the tables of distribution in the appendix. 


SEASON OF 1888. 


A programme for the conduct of the shad hatching on the Susque- 
hanna for the season was submitted by Mr. Ravenel, the superintend- 
ent, about March 1. The same was approved and an allotment of 
money made for this work. The work of preparation was commenced 
immediately. 


During the previous season it had been shown that the hatching facil-— 


ities at the station were inadequate and the apparatus employed cum- 
brous and unsatisfactory. Automatic hatching jars were substituted 
for the cones, and a new building, 60 by 30 feet, was equipped with the 
new jars. A supplementary station was also established at Havre de 
Grace, equipped with one hundred jars, and having a capacity of ten 
million eggs at one time, doing away with the risk and inconvenience 
of transferring fry intended for shipment to distant waters from the 
Station at Battery Island. Tew good eggs were obtained prior to April 
23. One week afterwards 25,000,000 good eggs had been taken. The 
Station closed June 4, with a total production of 105,315,000 eggs. 
Of these, 17,400,000 partially developed eggs were transferred to cars 
Nos. 2 and 3. The remainder yielded 62,641,000 fry, which were dis- 
tributed as shown in the tables in appendix. 

The results this season are far in excess of any previous year, and 
this in the face of most unfavorable weather during the height of the 
season. 
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WASHINGTON CARP PONDS. 


The demand for German carp continues from many States, and much 
interest is manifested in this species. Dr. R. Hessel is in immediate 
charge of the ponds, which have been under his care for a number of 
years. The surface area of the series of ponds amounted to a total of 
23.50 acres. ae eo 

The east pond, known as Babcock’s Lake, was filled in, in order to 
strengthen the foundations of the Washington Monument, work being 
commenced on it about April 1, 1888. By the filling of this pond the 
Commission suffered a loss of 64 acres of the above water area, which 
necessitated the construction of a new pond, and it was determined to 
establish it near the office on the north side of B street, where there 
was already a pool, requiring but little excavation, except what was 
needed to remove a dense growth of vegetation. A 12-inch valve was 


_ placed in position to regulate the inflow of water which comes from the 


foot of Observatory Hill. This pond has a surface area of about 3 acres. 
In October, 1887, the regular drawing off of the ponds began, and by 
December 31 the product of the several ponds was ascertained to be 
235,687 German carp, 6,100 Japanese goldfish, and 1,500 tench. 
About June 10 Superintendent Hessel had artificial spawning beds 
prepared for the carp in small ponds, and the ova, after the fish had 


deposited them, were transferred to large tanks, the result of which 


was the production of 600,000 fry. Five hundred thousand of these 


were shipped to the Wytheville, Virginia, Station, and 100,000 were 


liberated in Aquia Creek, a tribatary of the Potomac River. 

About the Ist of May, 1888, a large number of shad fry were trans- 
ferred from Central Station tothe West Pond, which is connected with 
the Potomac, and separated from it by a water gate, where they would 


_ not be disturbed by other fish or destructive animals during the natural 


period of their river life. It was ascertained by observation and by 


' measurement that the young shad grew rapidly until towards the mid- 


ferred to eastern waters. 


dle of August, when the growth was noticed to be slower; a month 
later it almost ceased, and from that time on no growth at all was ob- 
served. 

On October 27 the sluice of the pond containing the fish was opened 


_and about 800,000 young shad, which had attained a growth of from 25 _ 


to 3 inches in a pond of 63 acres, were liberated and started on their 
way to the sea. 


CENTRAL STATION, WASHINGTON, D. C. 


The work of this station is more general inits nature than that of any 


other station of the Commission. It includes the hatching of the eggs 
of Salmonidw, including hitefish, intended for eastern waters ; the dis- 


tribution of fishes of the carp family, bred at the carp ponds, near the 
Washington Monument, and of fishes of the Mississippi Valley, trans- 


ote] 
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In connection with Fort Washington as an auxiliary station, itis the _ 
great hatching and distributing station for Potomac River shad. — 

It is also a central point for repair and equipment of the vessels of 
the Commission, and fish cultural and scientific equipment. 

It is the aim of the Commission to constitute it also, as rapidly as 
circumstances will allow, a point for experiment, development, and 
illustration of the methods of fish culture and of scientific inquiry. 
This will include the development of aquaria, experimental ponds, ete., 
as a means of observation and determination of the habits and life 
histories of fishes, as also models of fish-cultural apparatus, both his- 
torical and representative. 

During the earlier part of the fiscal year, all work appertaining to 
the receipt, shipment, and hatching of fry was in charge of Mr. William 
F. Page; the custody of the property of the station and shipment of 
carp devolving or Mr. J. Bb. Brown. 

The Commissioner upon assuming office found a partial reorganiza- — 
tion necessary, and Mr. William P. Seal was appointed superintendent. 

The necessity imposed by Congress of making an exhibit at the 
Ohio Valley Centennial Exposition, held at Cincinnati, Ohio, com- 
pelled the transfer of Mr. Seal to that point to establish and operate an 
exhibit of aquaria as a part of the general exhibit of the Commission, 
under the charge of Capt. J. W. Collins, chief of the fisheries division, 
and Mr. S. G. Worth was made superintendent of Central Station. 

The operations of the station are shown in the tabulated statements, 
which, with the exception of the shad, were prepared by Mr. Page, that 
of shad having been prepared by Mr. Seal. During the present fiscal 
year adult fish and fry and eggs, as follows, have been distributed 
through Central Station: German carp, 225 070; goldfish, 10,037; rock 
bass, 960; tench, 2,175; rainbow trout, yearlings and panies 5,026, 
fry, 20,000; brook trout, adults and yearlings, 2,989, fry, 20,000; lake 
trout, 20,000; shad fry, 39,664,000; shad eggs, 13,351,000; whitefish 
eggs, 2,912,000; rainbow trout eggs, 57,632; besides several other 
kinds of fish in small numbers. 


CoLD SPRING HARBOR STATION, NEW YORK, FRED MATHER, SUPERINTENDENT. 


This station is leased and operated by the New York State Fish Com- 
mission, through whose courtesy operations in the hatching and planting 
of salmon, whitefish, shad, and several varieties of the trout, ete., are 
conducted each season by the U. S. Fish Commission, under the im- 
mediate direction of Mr. Fred Mather, superintendent. During the past 
year a new hatchery, with complete hatching equipment and increased 
facilities for efficient work, was constructed by the New York commis- 


sion, at a cost of about $5,000. » 


Atlantic Salmon. 
In January, 1888, 500,000 eges of this species were received from 
Bucksport, Maine, only 300 being dead on arrival. Losses in incuba- 
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tion, and otherwise, reduced this number to 459,000 fry, of which 439,- 
000 were planted in the tributaries of the Hudson River, and 20,000 on 
Long Island. There seems to be no doubt of the suitability of these 
waters for the salmon, aud with proper protection, by the enforcement 
of the State laws now in effect, the success and increase of this species 
in the waters of the Hudson is assured. 


Salbling. 

Twenty-five thousand egos of this species, in two lots, were received 
at the station during January and March, 1888, from Herr von dem 
Borne, Berneuchen, Germany, 10,000 being Soil on arrival. Three 
thousand good eggs were shipped to Mr. E. B. Hodge, commissioner of 
fisheries, Plymouth, New Hampshire, and 3,000 to the U.S. Fish Com- 
mission station at Northville, Michigan. The balance, which were re- 
tained at the station, owing to heavy mortality in the eggs and fry, 
proved almost a botial loss; only a small number of fry having been 
forwarded to the New York hatchery, at Caledonia, New York. 


Whitefish. ‘ 

On March 22, 1885, 1,000,000 whitefish eggs were received from the 
Northville Station, Michigan. Of this number, 50,000 were iost in in- 
cubation, and 150,000 fry escaped into the trout ponds at the station. 
The remainder, 800,000 fry, were planted in lakes on Long Island, New 
York.-: 

Lake Trout. 

One case containing 90,000 eggs of this species was received on 
- December 28, 1887, from Northville Station, Michigan. The losses 
during incubation and afterward reduced this number to 85,200 fry, 
which were planted in lakes in Sullivan, Putnam, Queens, and Warren 
Counties, in the State of New York. 


Brown Trout, 

Very satisfactory results have been obtained from the planting of 
this fish. During the past season two lots of eggs of this species were 
received from Herr von: Behr, of Schmoldow, Germany, and Herr von 
dem Borne, of Berneuchen, Germany. These were divided equally 
among the State commissions of New York, Wisconsin, Michigan, Vir- 
ginia, and Minnesota; 19,000 eggs being forwarded to each. From the 
allotment to Cold Spring Harbor and 40,000 eggs taken from brood 
- fish at the station, 55,500 fry were produced. One thousand five 
hundred of these were reserved at the station and the remainder 
deposited in atreams, lakes, ete., in New York State. 


Land-Locked Salmon. 

In March, 1888, 35,000 eggs of this fish were received from the Grand 
Lake Stream Station, Maine: The loss in transfer and hatching subse- 
quently amounted to only 1,000, leaving 34,000 fry, which were distrib- 
uted to lakes and other waters in New York and New Jersey. 


* 
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Rainbow Trout. : = 

Two lots of eggs of this species were received during the month of 

March, 1888, from Baird Station, California, 24,000 in all being good 

on arrival. From this number, in addition to 1,000 eggs taken at the 

station, 23,500 fry were produced, which were distributed to applicants 

~ and deposited in suitable waters in New York State; none of the fry 
being retained at the hatchery. 


Shad. é 
During the spring of 1888 the experiment was made of shipping — 
shad eggs by express, 5,000,000 having been forwarded in this manner 
to the Cold Spring Harbor Station. The eggs reached destination in 
good condition, but the losses in incubation were considerable, only 
350,000 fry being produced, which were deposited in the Hudson River 
at Albany, New York. The mortality in hatching was no doubt attrib- ; 
utable to the use of a new pine supply pipe, and not to bad or un- - 
healthy eggs, which were found to be in very good condition on arrival. 


NEOSHO STATION. ‘ 


During the summer of 1887, Mr. Marshall McDonald, acting under 
instructions from Prof. S. F. Baird, Commissioner, made an exploration 
of the Ozark region of southwest Missouri, with the object of ascertain- 
ing a suitable site for a fish-cultural station, where the propagation of 
species of fish suited to the streams of Missouri, Arkansas, and Kansas, 
could be conducted to advantage, and thus adequate provision made 
for a section of the country too remote from the existing stations of the 
Commission to be supplied to advantage from them. Mr. McDonald, 
after completing the investigation, submitted a report to the Acting 
Commissioner, Dr. J. H. Kidder, recommending the selection of a site 
in the suburbs of Neosho, Missouri, for reasons fully set forth in the 
report. 

On December 21, 1887, the United States Senate, by resolution, 
directed the Commissioner of Fisheries ‘‘ To report to the Senate at as 
early a day as practicable what measures, if any, had been taken for — 
the selection of a site for, and the location of, a fish-cultural station of 
the U.S. Fish Commission in the Ozark region of southwest Missouri, 
with the views and recommendations of the Commissioner and the cost 
thereof.” To this resolution the Acting Commissioner, under date of 
January 4, 1888, replied as follows, transmitting at the same time a copy 
of Mr. McDonald’s report: ¥ 

U. S. CoMMISSION OF FISH AND FISHERIES, 
Washington, D.-C. January 4, 1888. 


Sir: In compliance with a resolution of the Senate, agreed to on the 21st Decem- 
ber, 1887 (a copy of which is appended hereto), I have the honor to report that the 
availability of the Ozark region in:southwestern Missouri for a fish-cultural station 
was made the subject of a personal investigation last summer by Mr. Marshall Me- 
Donald, under instructions from the late Commissioner Baird, modified and extended 
by Acting Commissioner T, B, Ferguson. 
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It appears from. Mr. McDonald’s report of his investigation that the neighborhood 
_of the city of Neosho, in Newton County, Missouri, affords more favorable conditions 
than any other of the localities examined; and, furthermore, that the Neosho City au- 
thorities have guarantied to the United States the free use of some 17 acres of land 
and of a plentiful supply of excellent water for the purpose above named. 

Should it be the pleasure of Congress to direct the establishment of a station for 

fish culture in this locality, the probable cost is estimated to be as follows: 


Construction of buildings, ponds, and appliances...-........----+...--.. $8, 000 
Maintenance for fiscal year beginning July 1, 1888.............-........-- 5,000 — 
Eee EE Tt a ae hate acre oa Weeds | eee acs Sale tetas ke OOO 


Very respectfully, your obedient servant, 
\ J. H. KippER, 


Hon. JoHN J. INGALLS, Acting Commissioner. 
President pro tempore United States Senate. 


IN THE SENATE OF THE UNITED STATES, 
é December 21, 1887. 
Resolved, That the Fish Commission is hereby directed to report to the Senate at as 
early a day as practicable what measures, if any, have been taken for the selection of 
E a site for, and the location of, a fish-cultural station of the U. S. Fish Commission in 
; the Ozark region of southwest Missouri, with the views and recommendations of the 
‘ Commission and the probable cost thereof. 
Attest : ms ANSON G. McCook, 
Secretary. 


[Extract. ] 


Zs er in reference to the establishment of a fish-cultural station of the U. S. Fish Commis- 
sion in southwest Missouri, by Marshall McDonald. 


The object of a station in the Ozark region is to make adequate provision for stock- 
ing the waters of Missouri, Kansas, Arkansas, Texas, New Mexico, Arizona, Louisiana, 
_ and West Tennessee with the species of food-fishes adapted to the natural conditions 
j afforded by the waters. 

. Only a limited area of the extensive section of country under cohsideration affords 
__-waters suitable for acclimation of the trout or other salmonide. 
 Climatal conditions would largely restrict the work of the proposed station to 
_the pond culture of the tench, bass, rock bass, carp. and other species, native or in- 
- troduced, which are adapted to the warmer waters of this section, and the distribu- 
tion of the same in very large numbers to the streams, lakes, and mee of the South- 
west. 

b The necessary conditions to be fulfilled in the establishment of such a station are 
: 2° _as follows: 

(1) The location should be central, with reference to the section in the interest of 
a which the station is to be operated. , 
or (2) It should be in convenient communication by railroad with all portions of the 
__ areaover which its operations are to extend. 
_ (3) The water supply for ponds and hatching houses should be practically unlim- 
E: ited, so that there should be no restriction in the free use of water 1 in the most exten- 
_ -Sive work that it might be expedient to undertake. 

(4) The water should be spring water, remaining clear and of even temperature 
Peni all circumstances of weather or season, and with such head or fall as to permit 
_ &@ gravity supply to hatchery and ponds; thus eliminating one serious element in the 
cost of operating a station where circumstances render it necessary to lift the water 
by pumping. 
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The conditions thus imposed limited the location to some point in the Ozark Hills, | 


a region abounding in magnificent springs, forming the headwaters of clear streams, 
which on the one side flow into the Missouri River and on the other into the Arkansas. 


It is, moreover, traversed through its entire extent from northeast to southwest by 


the Frisco road, which, with it connections, puts this section into convenient com- 

munication with all parts of the Southwest which would draw their supplies of fish 

from the proposed station. ( 
An exhaustive examination was made of all localities which offered reasonable 


' promise of affording the requisite facilities for astation. Springs affording unlimited 


supply of water were numerous. Some were excluded by reason of inaccessibility ; 


others, presenting the advantages of convenient location and abundant water sup- 


ply, were excluded on account of the difficulty or impracticability of controlling the 
water supply so as to secure suffcient head or fall of water to utilize it for the supply 
of ponds and hatchery. 

The choice of locations was finally restricted fo four, viz: The Percy Cave Spring, in 
the vicinity of Springfield, Missouri; the Jones Spring, immediately on the Gulf road, 
4 miles south of Springfield ; the Mammoth Springs, Arkansas, just south of the Mis- 
souri line, and immediately on the line of railroad leading from Springfield to Mem- 
phis, Tennessee, and the magnificent group of springs in the immediate vicinity of 
Neosho City, Missouri. 

The springs in the vicinity of Springfield impressed me most favorably, but careful 
examination made it evident that the water supply was entirely inadequate to afford 


the amount required to feed the extensive system of ponds that will be required in — 


the development of the station. 

The choice of location lies, therefore, between Mammoth Springs, Arkansas, and the 
site offered by the city of Neosho. Both stations furnish unlimited water supply, capa- 
ble of easy control and utilization. Each is advantageously situated, immediately on 
a line of railroad, and thus affords equal convenience and facilities for distribution. 
In either case the site for buildings and ponds and the necessary water franchise will 
be donated to the United States Government free of charge. 

The location at Neosho, however, presents the following important advantages : 

It is more centrally situated with reference to those sections to which the distribu- 
tion of fish is to be made, and the station can therefore be more economically operated 
than the one at Mammoth Springs. The amount of land available for ponds is 
ample, and lies conveniently for their construction at a moderate expenditure of 
labor and money. | 

The ground available for this purpose at the Mammoth Springs location is very 
limited and lies so unfavorably, that the construction of the series of ponds required 
cap be accomplished only under considerable difficulty and at a very considerable ex- 
penditure of money. Indeed, in my judgment it will be impracticable at the Mam- 
moth Springs location by any reasonable expenditure to secure the development of 
ponds necessary to carry on pond culture on the scale it will be necessary to conduct 
the operation of the station. For these reasons I respectfully recommend the selec- 
tion of the site proposed to be donated to the United States Government by the city 
of Neosho. 

Seeking to influence the selection of location by the manifestation of a liberal 
spirit, the corporate authorities have already voluntarily executed an agreement to 
convey to the United States Government title to 17 acres of land within the corporate 
limits of the city, and having upon it a magnificent spring fluwing nearly 600 gal- 
lons per minute. This supply is ample for all needs, immediate or prospective; but 
they further agree, if the supply is not ample for all purposes, to guaranty to the 
United States the franchise of another spring flowing several hundred gallons of 
water per minute, and to convey it to the ponds and hatchery without charge to the 
U. S. Fish Commission. We could hardly ask or desire more liberal concessions than 
have been voluntarily tendered, nor can we probably find another location so advan- 
tageously situated for convenient and economical work. 


@ 
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=» Dhe agreement of the mayor and city council, properly executed and attested, is 
herewith submitted; also a plat of the tract of land which it is proposed to convey 
to the use of the.U. S. Fish Commission. 

The appropriation requisite for the erection of a new station must be specifically 
made by Congress ; andsno steps looking to its occupation can properly be undertaken 
inadvance of such action. But assuming from the obvious necessity and importance 

- of such a station in the development of the work of the Commission, and from the 
active and general interest that the mere suggestion has awakened, that the matter 
will be brought to the attention of Congress at an early date, I respectfully submit 
the following estimates of the cost of erecting and operating the station, as follows: 


For the construction of hatchery, quarters, inclosures, and ponds..-..-..--.-. $8, 000 
\ For the conduct of the station for the fiscal year beginning July 1, 1888, sal- 
. aries, temporary services, maAmMtenance, Tepairs, 6b¢! s+ .222 2. 52k. eee ose 5, 000 


As there is no period of the year in which outside building operations may not be 
carried on, it is desirable that the appropriation for construction may be made imme- 
diately available, the buildings and a sufficent number of ponds for immediate use 
may be completed early in the summer of 1888, and the station fully equipped for 
extensive work without any material delay. ; 
* M. McDONALD, 
In charge of Fish Culture. 
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On June 9, 1888, the Secretary of the Treasury transmitted to Con- 
gress an estimate from the U.S. Commissioner of Fisheries of an appro- 
, -priation for the establishment and maintenance of a fish-cultural station 
_ in the Ozark region of Missouri, as follows: 


TREASURY DEPARTMENT, June 9, 1888. 

Sir: I have the honor to transmit herewith, for the consideration of Congress, 
copy of a communication from the U. S. Commissioner of Fish and Fisheries of the 
8th instant, submitting an estimate for an appropriation of $13,000 for the estab- 
= lishment and maintenance of a fish-cultural station in the Ozark region, in sonthwest 
Missouri. 
Respectfully yours, C. S. FarRcHILp, 
; ; Secretary. 
The SPEAKER OF THE HOUSE OF REPRESENTATIVES. 


as U. S. COMMISSION OF FISH AND FISHERIES, 

a Washington, D. C,, June 8, 1888. 

s ; Sir: I have the honor to request that you will transmit to Congress. for eonsiders- 
- tion by the Committee on Appropriations, an estimate for appropriation for the estab- 
lishment and maintenance of a fish cultural station of the U. S. Fish Commission in 
_ the Ozark region, in southwest Missouri, as follows: 


i “4 Construction of buildings, ponds, and appliances........---.---.-.--.------ $8, 000 
~ Maintenance for fiscal year beginning July 1, 1888..................22..-.- 5, 000 
+ 13,000 


rays 


3 The necessary explanations to accompany estimate are embraced in Senate Miscel- 
~ laneous Document No. 23, copy of which i is respectfully transmitted. 


Very respectfully, M. McD 
. McDona_p, 


Commissioner. 


% - The estimate thus transmitted was provided for in the sundry civil 
eri bill, which was pending at the close of the fiscal year 1888. 
“a H. Mis. 133——-—111 
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DULUTH STATION. 


Legislation looking to the establishment of a station for hatching 
whitefish and lake trout in the vicinity of Duluth, Minnesota, was 
initiated by a petition from the fishermen of Lake Superior, who had 


‘‘ formed themselves into an association to promote their mutual inter- 


ests, their aims and objects being a better understanding of the fishing 
laws of the several States, a uniform action among the fishermen con- 
cerning the regulation of the size of meshes of all nets, and the enforce- 
ment of the laws concerning them, and to secure the artificial propaga- 
tion of the eggs of both whitefish and lake trout by a fish hatchery.” — 
They further pledged themselves to aid, both by their labor and by the 
use of their fishing plants and men, the work of collecting eggs for 
propagation. This petition was accompanied by assurances that if the 
necessary appropriation for the establishment of a hatchery should be 
made, the people would donate a suitable site with an ample supply of 
good water. / 

The petition was forwarded to the Hon. Knute Nelson, Representa- 
tive from the district in which the city of Duluth is situated, who, after 
conference with the Commissioner, brought the matter to the attention 
of the Committee on Appropriations, and secured the introduction of 
an item into the sundry civil bill appropriating $10,000 ‘ For the estab- 
lishment of a fish hatchery on Lake Superior at or near Duluth, Minne- 
sota: Provided, That the city of Duluth shall furnish without charge 
a suitable site for said hatchery.” This bill became a law August 4, 
1886. ; 

Of the several sites available, that offered by the Lakeside Land 
Company on the Lester River, in the northern suburbs of the city, was 
after examination found most desirable, and was accepted. The site 
thus conveyed to the United States in fee simple contains about 6 acres — 
lying on the shore of Lake Superior and bounded on the north by Lester 
River. In addition to the donation of land for the station, the Lake- 
side Land Company made a cash contribution of $1,000 towards the 
expense of introducing a supply of water by gravity from Lester River. 

Jurisdiction over the land was ceded to the United States by act of 
the State legislature, approved March 2,1887. The validity of title in 
the lands thus conveyed was duly certified by the Attorney-General on 
March 10, 1888. 

In November, 1887, after personal examination of the ground by the 
assistant in charge of fish culture, the location of the hatchery building 
was definitely marked out, and the general plans for the development 
of the station indicated. Plans and specifications for the hatchery 
building and for the steam and water distributing plant were prepared 
during the winter and following spring, and, after due advertisement, 
the building let to contract on May 21, 1888. Work was in satisfactory 
progress at the close of the fiscal year, and it is expected to have the 
station completed and equipped for work the ensuing winter, 
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STEAMER FisH HAWK. 


SEASON OF 1888. 


Previous to leaving for the Delaware River, the steamer Fish Hawk, 
commanded by mate James A. Smith, U. S. Navy, was supplied at Bal- 
timore, Maryland, with additional hatching apparatus; two hatching 
tables were placed on each side of the hatching deck, with a capacity 
of thirty-seven McDonald automatic jars each, the water supply being 
furnished by two good-sized wooden tanks, placed on the upper deck ; 
‘the hatching facilities were thus increased so that about 12,000,000 
eggs could be under process of hatching at one time. 

Spawn was secured from five haul seines, operated on the New Jer- 
sey side of the river below Gloucester City, and from gillers near by. 
The first eggs were taken May 7, and operations continued until June 

_ 5, when orders were received to cease collecting spawn ; 48,607,000 shad 
eggs were collected, of which 1,800,000 were delivered to the New York 
_ Fish Commission, 4,397,000 to the Delaware Fish Commission, and 

2,139,000 were forwarded to Utah, and hatched en route, on Fish Com- 

- mission car No. 2, which is equipped with the McDonald closed jar, it 
being the only hatching jar that can be used on this car, which may be 
called a traveling hatching station. 
- Thanks are due the Pennsylvania State Fish Commission for the 
assistance rendered in transporting fry by messenger to the upper 
stretches of the Delaware, where the numerous beautiful pools afford 
protection to the young shad during the period of their river life. Six- 
- teen million eleven thousand fry were deposited in the upper waters of 
this river, and 14,840,000 were liberated in the vicinity of Gloucester 
City, New Jersey. 

It is worthy of mention here that during the evening of May 29 a 
violent thunderstorm occurred, lasting from 6 o’clock until midnight. 
- The hatching jars at this time contained 4,481,000 eggs, in apparently 
- excellent condition, with the embryo shad well formed and plainly visi- 
ble with a glass, scarcely any dead or unfertilized eggs being in the jars. 
_ About 8 p. m. it was observed that the majority of the eggs were rap- 
idly turning white. In some jars as many as one-half were dead. 
_ There being no perceptible change in the condition of the water, it is 
reasonable to suppose that the loss, amounting to 1,918,000 eggs, was 
_ due to the water being thoroughly charged with electricity, caused by 
_ the violent electrical disturbance taking place at the time. 

— On June 4 William Johnson took from one shad a pan of eggs, 
__ which, when placed in a jar, and carefully measured, was found to con- 
2 tain 115 000, 
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NOTES ON THE SPECIES PROPAGATED AND DISTRIBUTED. 


The Sole (Solea solea). i 
May 16, 1888, sixteen English sole were received from Mr. E. G. 
Blackford, and J une 2 twenty more. Thirty-four survived and were fed 
daily with clams, ete., at the Wood’s Holl Station. Mr. Blackford ob- 
tained the soles from Mr. Thomas J. Moore, curator of the free Public _ 

Museum, Liverpool, England. 
The Flatfish or Winter Flounder (Pseudopleuronectes americanus). 
This species was found in breeding condition at Wood’s Holl, Massa- 
chusetts, early in February. The eggs were extremely adhesive, and 
had a tendency to form in large lumps. They were hatched by spread- 
ing them thinly on panes of glass, and placing them in an aquarium of 
running water. 1,179,000 eggs were taken, and produced 320,000 fish, 
of which 220,000 were planted in Vineyard Sound. 


The Cod (Gadus morrhua.) 

Spawning cod were procured for the Wood’s Holl Station from Nan- 
tucket Shoals and Noman’s Land; 155 fish were brought from Noman’s 
Land November 14, and 62 fish from the same place November 17. 
783 fish arrived from Nantucket Shoals November 17. | 

From these were obtained all the eggs that were impregnated at the 
station. Eggs were taken from November 17, 1887, until February 4, | 
1888. The eggs were stripped into large pans with a moderate allow- — 
ance of water and milted without much loss of time. They were thor. 
oughly stirred immediately after adding the milt and carried to the 
hatchery. 30,088,000 eggs were obtained, from which 7,822,000 fry were — 
hatched. The average percentage of production was 26 per cent., and — 
the highest 924 per cent. 

The efforts to transfer the eggs from Gloucester to Wood’s Holl were — 
unsatisfactory. For an aceount of the experiments leading up to the — 
successful hatching of cod at the Gloucester Station see the description — 
of this establishment. ‘ 

The greatest number of eggs taken in any one day during the season 4 
was on January 14, when 7,056,000 were collected. 

There is very little variation in the size of cod eggs taken in various 
places, and from several sizes of fish. 

Mr. Robinson finds that 1 gallon of water per minute is exactly the 
amount that should pass through each cod-hatching box in order to — 
make the siphon work properly; if less goes through the siphon will 
fail to catch promptly, and if more is used it will not break for some 
time. 

His best results from the tidal hatching box were obtained with the 
eggs three layers deep, or 350,000 to the box. The jar seems to be ob- 
jectionable for cod eggs because of lack of aération. Eggs of the same 
age in boxes and jars will hatch out at different times. The box will 
develop them from five to eight days earlier than the jars. 
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Mr. Robinson has noticed that eggs handled in the ordinary way, 
and with water of the usual winter temperature, are most delicate be- 
tween the sixteenth and twentieth days. They are then adhesive and 
will stick to the sides of the box when the tide begins to ebb, uniess 
one is very careful to keep the sides thoroughly wiped off two or three 
times a day. Early in the season, when the water is warmer, the eggs 
become adhesive at the age of five or six days and must be brushed off 
the sides and lower edge of the jar with a feather. , 

The slow tidal motion of the box was found to be entirely suitable 
for the care of the young. When the temperature of the water fell to 
30° all the spawning fish died. 

The Haddock (Melanogrammus ewglefinus). 

- Not much success was achieved in hatching haddock eggs. Mr. 
Robinson found them to be larger than those of the cod, and to have a 
beautiful pinkish color. They measure sixteen eggs to the inch, while 
the cod measure eighteen. 

One lot of haddock eggs taken after the middle ot March contained 
only fifteen and a half to the inch. There are 100,000 fewer eggs in 

% .a quart of the haddock than of the cod. <A quart of cod eggs number 

_ 336,798, and a quart of haddock eggs 236,556. 

FE Haddack eggs are more tender than any other eggs that Mr. Robin- 

E son has yet handled. Often on the fourth or fifth day the eggs would 
all die, with scarcely any loss up to thattime. They will float in water 

’ which is less dense than that suitable for cod. All the eggs of this — 
_ Species were taken in water of a density of 235 except 75,000. After 
the weather seemed to be settled and the water in the tank rose above 
_ 83°, the density of the water changed from 27 to 25 and 244, and as 

q iow aS 23. This change took place on or about April 1, and interfered 

_ greatly with the success of the hatching operations. 

Floating eggs.—250,000 floating eggs of undetermined species were 

_ brought in the Grampus hatching bucket and in pans from Narragan- 

_ sett Bay to Wood’s Holl in June, 1888, by Dr. Bean. 150,000 of these 

_ were hatched and planted and embryos kept for iaentiicstian: 

: The Tautog (Hiatula onitis). 

; ‘The Mackerel (Scomber scombrus). 

_ ‘The Scup (Stenotomus chrysops). 

Fair results were obtained at the Wood’s Holl Station in hatching 

er eggs of the last three species, and when it becomes necessary to apply 

_ artificial methods to their reproduction the work can be successfully 

prosecuted. 

fe ‘The Red-eye Perch or Rock Bass (Ambloplites rupestris). 
_ 6,628 adult fish of this species were collected in the vicinity of Wythe- 

an “ville for distribution to ponds in Virginia and elsewhere. On March 


~ Berneuchen, Germany. A new station was provided for in 1888, at 
‘ Neosho, Missouri, for the cultivation of this and allied species for in- 
a troduction into waters of the Southwest. 
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The Crappies (Pomoxys annularis and sparoides). : 
A. new station at Neosho, Missouri, was projected in 1888 for the cul- 
tivation of crappies, rock bass, black bass, and tench for waters of the 

Southwestern States. 


The Black Bass (Micropterus salmoides). : 
Yearling fish of this species have been obtained at the Wytheville 
Station for distribution to applicants and streams, chiefly in Virginia. 
A new station was provided for in 1888 at Neosho, Missouri, for the 
cultivation of black bass and allied species suitable for the streams, 
lakes, and ponds of the Southwest. 


The Sea Bass (Centropristis nigricans). 

Fair results were obtained at the Wood’s Holl station in hatching 
eggs of this species, and the conditions of its successful incubation were 
established. Should artificial methods become desirable they can be ~ 
efficiently applied to the multiplication of this fish. 


The White Perch (Jtoccus americanus). 

On the 1st of March, 1887, sixteen yearlings of this species were sent | 
from Cold Spring Harbor, New York, to Herr Max von dem Borne, — 
Berneuchen, Germany. Only three of them reached him alive. 


The Whitefish (Coregonus clupeiformis). 

A detailed account of the work with this species is given under the 
description of the Michigan Stations. 15,000,000 eggs have been shipped 
to the Pennsylvania fish commission, 10,000,000 to the Minnesota com- 
mission, and’ 1,000,000 to the New York commission. The work in 
Michigan will hereafter be limited to the Alpena Station. 

The first eggs were received from Alpena November 28. Shipments 
were made during the months of December, January, February, and 
March. The use of creek water made the season for shipment much 
longer than formerly. The fry resulting from the allotment to the New 
York commission were planted in Long Island lakes. 

At the close of the fiscal year ending June 30, 1888, work was in 
progress upon a new station at Duluth, for the propagation of this 
species. 

Whitefish eggs were forwarded to the National Fish Cultural Asso- 
ciation, London, to Herr Von Behr, Germany, and to New Zealand. 
The number sent to London was 45,000. 


The European Grayling (Thymallus thymallus.) 

The New York Fish Commission received 10,000 eggs of the grayling — 
from France in 1887, of which only 300 were good. A few of these were 
hatched at Cold Spring Harbor, but did not live. 


The California Salmon (Oncorhynchus chouicha.) 

The McCloud River Station, which was not operated from 1883 to 
1888, was prepared in the spring of 1888 for work during the approach- 
ing season. The necessity of continuing artificial propagation to keep 
up the salmon fisheries of the McCloud was so evident that steps were 
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taken to resume the work. Provision was made in 1887 for salmon 
natching on the Columbia River, and Mr. Stone was directed to establish 
a station somewhere on this river or its tributaries. A site was chosen 
on the Clackamas, and arrangements made for beginning work the 
ensuing season. Applications have been received up to the present 
time for several million salmon eggs, from parties on the small coast 
rivers, who offered to receive and hatch the eggs and distribute the 
young fish at their own expense. 


The Atlantic Salmon (Salmo salar). _ 

- Eggs of this species are collected and hatched at the Bucksport Sta- 
tion. From there consignments are forwarded to various State com- 
missions who have contributed to the expense of handling them. At 
this station the plan of rearing salmon until they have reached alength 
of several inches before turning them out was begun in 1888. See under 
the Maine Stations for fuller details. 

At Craig’s Brook there was a great loss of salmon during the sum- 
_ mer, probably on account of the low stage of the water. The temper- 
ature of the water became high, and on the morning of July 5 an ex- 
_ treme of 72° F. was recorded. 
5 The spawning season began October 25 and ended November 5; 
_ 1,184,000 eggs were taken. The average number of eggs per female 
was 8, 691. 
i The loss up to the final shipment was 7.1 percent. The eee tem- 
_ perature in November, 1887, was 42.3°; in December, 34.8°. In Jan- 
 uary, 1888, 33.59; February, 34.5°. 

500,000 eggs of this species were received at the Cold Spring Harbor. 
Station, from Bucksport, Maine, and nearly all of them were planted as 
_ fry in the Hudson River and Long Island waters. During the months 
4 _of May.and June, of 1888, salmon were caught in the Hudson by shad 
_ fishermen. Commissioners Blackford and Burden estimated that over 
_ 300 adult salmon were taken from the river between Gravesend Bay 
a and the dam at Troy. 


_. The Landlocked Salmon (Salmo salar var. sebago). 

3 An account of the number of eggs of this species taken, and their 
_ distribution, will be found under the heading of the Maine Stations. 

S The salmon made their appearance at Grand Lake Stream early in 
. 4 September, 1887. A trap inclosing several acres of water, of a max- 
_ imum depth of 20 feet, was made to retain salmon. October 25, the 
; a inclosed fish were found to have begun to form ridds. The first eggs 
oF were taken October 26. The inclosure was cut several times by musk- 
a rats. The total catch of salmon was 154 in excess of that of 1886. The 
De. ; heaviest fish taken was a female weighing 5 pounds 7 ounces; this was 
: _ caught November 13. In 1887 only one marked fish was seen, and that 


appeared to have been marked in 1885; none of the fish marked in 1886 
___ were observed. 
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The cost of fortilized eggs at this station was a little less than 1 cent XE 
for four eggs. 

The eggs were kept in the erates from February 27 until April 2, 
before they were shipped. 7 ie 

35,000 eggs were received from Grand Lake Stream atthe Cold Supe 
fro: Station. The fry were deposited in the waters of New York and 
New Jersey. Eggs of this species were received from Grand Lake 
Stream, Maine, at the Wytheville Station, where they were hatched 


and the fry deposited in the Shenandoah River, Virginia. 


90,000 eggs were sent to foreign countries in 1887 and 60,000 in 1888; © 
their distribution is recorded elsewhere. 


_ The Rainbow Trout (Salmo irideus). 


Rainbow trout are reared at Baird Station, California, and also at 
Northville, Michigan, and Wytheville, Virginia, and by various State 
commissions. The spawning season of this species at Baird usually 
closes about May 1, but in 1888 some females continued Spawning un- 
tilthe end of May. Eggs were taken from January 1 to April 26, and 
some large trout continued spawning through May. 468 trout yielded foe 
443,500 eggs, an average of 948 eggs each. 

The best results obtained at Northville, Michigan, since the species 
was brought there, were secured during 1888. The egg-taking season 
lasted from December 8 to May 4. During the season 8,578 yearling — 
fish were planted in open streams, lakes, and ponds, in Michigan, Mis- . 
souri, Ohio, Indiana, Arkansas, Tennessee, and Kansas. ; 

During the last fifteen days of the hatching period of the ane ae 
trout eggs, the loss is less than one-tenth of 1 per cent. The greatest 
number of eggs taken from a single female was 2,000. This species is 
very successfully bred at the Wytheville Station, which has become one | 
of the most important distributing points for foreign.as well as home oe 
applicants. 

The prominent feature of the workat this station is the large dis- 
tribution of yearlings, amounting, in 1888, to 18,618; besides these, 150 
3-year-olds were liberated. | 

Eggs of the rainbow were received at Cold Spring Harbor in March, . 
1888, from Baird Station, California. These were hatched and dis. 
tributed in New York waters. The rainbow trout are unsatisfactory 
breeders at Cold Spring Harbor. From 6 fish less than 2,000 eggs 
were taken; and of these about 3 were impregnated, a larger proportion 
than usual. 80,000 eggs were shipped to foreign countries, in exchange, 
in 1887, and 78,000 in 1888. These are referred to in the tables. 

The Brown Trout (Salmo fario). 

This species was introduced at the Northville Station in 1883. The 
results obtained with the fry have not been satisfactory during the first 
3 months of their lives; after that, the loss is insignificant. 

In June of 1888, Mr. Dean eaten from the creek, adjacent to the 
Northville hatchery, a brown trout 22 inches long, and weighing 4 
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pounds. The greatest number of eggs taken from a single female was 
2,375. , 
"Begs of this species were received from Herr von Behr and Herr 
yon dem Borne, of Germany, in 1888. These were distributed among 
New York, Wisconsin, Minnesota, Virginia, and Michigan commissions, 
19,000 being sent to each of these States from Cold Spring Harbor. The 
receipts of eggs were as follows: 


March 4, 1887, from Herr Max von dem Borne, per steamer Elbe... --- Cpe aoe 8, 000 
March 9, 1887, from Herr von Behr, per steamer Werra ......--------------- 50, 000 
Maren on, iser, irom Herr Max von dem Borne: «..-. 12.4.2. -o542 2625-3 3% 50, 000 
Faptuary 22, 1888; from Herr Max von dem Borne... ...5-- -.- 2s0.2-n2----- 50, 000 
February 29, 1888, from Herr von Behr -...-...- pees Sets Peete Mbenite Seen IRS aE 60, 000 


The Loch Leven Trout (Salmo levenensis). 

The first Loch Leven trout hatched at Northville were produced in 
the spring of 1883. The ByOuIeS has proved hardy and well adapted for 
pond culture. 

7 Further particulars may be learned from the account of the Michigan 
~ stations. 

48,000 eggs were received, January 12, 1887, from Sir James G. Mait- 
3 land, Howietoun, Scotland. 


The Salbling (Salvelinus alpinus). 

25,000 eggs of the silbling were received at Cold Spring Harbor dur- 

_ ing January and March of 1888 from Herr von dem Borne. Some of 
these were shipped to the New Hampshire Commission, some to the 
New York Commission, and the balance were sent to Northville, Mich- 
igan. 

February 9, 1887, there were received from Herr Max von dam Horna 
20,000 eggs, of which 8,000 were dead. March 9, 1887, 20,000 eggs 
were obtained from the same source; of these 5,500 were ead On the 
same date 20,000 eggs were received from Herr von Behr. 

The Brook Trout (Salvelinus fontinalis). 

This species is reared at Northville, where the work has been very 
successful, as will be seen by referring to the account of the Michigan 
stations. 

The season’s work on brook trout outranks any previous season in 
‘the percentage of good eggs from a given number. The eggs were 
taken from October 13 to November 12. 

_ The highest number of eggs taken from one farmed was 1,200, and 
the average number from'786 females was 348 eggs. This species is 
reared also at Wytheville. The first eggs obtained from the species at 
this station were secured in October, 1887. The distribution of year- 
2 lings from this station in 1888 very much exceeded that of any previous 
‘year, aggregating 10,735. 
January 15, 1887, 10,000 eggs were shipped to the National Fish Oul- 
__ tural Association, London, England. 
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The Lake Trout (Salvelinus namaycush). 

The eggs of this species were taken at Northville from October 15 fs 
November 20. An account of their distribution appears under the dis- 
cussion of the Michigan Stations. 


A notable circumstance in the distribution of this species was a de- } 
posit, on December 16, 1887, of 500 two-year-olds in a lake in Alpena 


County, Michigan. The eggs, for the greater part, were taken in small 


numbers, very few fish being stripped ata time. This prolonged the 
spawning season to a greater length than in any preceding season. 
90,000 eggs of the lake trout were received at Cold Spring Harbor, 
December 28, 1887, from Northville. The fry were planted in New York 
lakes. 

The fry in the troughs were fed on the bellies of soft clams (Mya 
arenaria) and they all thrived on this food. The same material has 
proved suitable for the lake trout in the two attempts made to rear 
them. When the fry were large enough to eat coarser food they re- 


ceived boiled mussels (Mytilus edulis) chopped fine. In former years. 
lake trout were kept until the middle of the summer, when they would 


gradually grow less in numbers, and by October would all be gone. 

The lake trout is kept in rearing ponds at the Wytheville Station. 
At the close of the fiscal year ending June 30, 1888, work was in prog- 
ress upon a new Station at Duluth, Minnesota, for the propagation of 
this species. 


The Shad (Clupea sapidissima). . 
One of the principal stations for hatching shad is at Fort Washing- 


ton, Maryland, and details are given in the account of this station. . 


An important departure was effected in the successful operation during 
1888 of the automatic hatching jars with their tops off. 

During forty-one days 81,177,000 eggs were taken. From the second 
week of April to June 2, 70, 249, 000 of these were shipped to Washing- 
ton from Fort RY oat 

At Fort Washington about two-fifths of the shad eggs were obtained 
from gill nets and three-fifths from seines. x 

Only 8 per cent. of the eggs taken at Fort Washington were gathered 
between midnight and noon in 1888; in 1887, 14 per cent., the average 
of the two seasons being 11 per cent. In 1887, at Fort Washington, 
the proportion of male to female shad was nearly 3 tol. In 1888, it 
was about 2 to 1. The shrinkage from air exposure in shipping shad 
eggs from Fort Washington to Washington, in 1888, was about 10 per 
cent. Inthe season of 1888 the hatchery at Battery Island, near Havre 
de Grace, Maryland, was equipped with 386 automatic hatching jars 
and the use of cones was discontinued. 7,000,000 shad eggs were taken 
in one night, prior to May 1, at Havre de Grace. 

A supplementary station was established at Havre de Grace, with a 
capacity of 10,000,000 eggs at one time. The total production of eggs 
up to June 4 was 105,315,000. 
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At Battery Island Station, Maryland, eggs were obtained in 1887 
from the fishermen. The steamers Fish Hawk and Halcyon codperated 
with this station. The percentage of ripe shad at Battery Island was 
unusually large. 60,569,000 were received during the season of 1887. 
In the season of 1888 the steamer Fish Hawk was supplied with two 
hatching tables on each side of the hatching deck, with a capacity of 37 
MeDonald automatic jars each. The water supply was furnished by 
two wooden tanks placed on the upper deck. This increased the capa- 
city of the steamer to the amount of 12,000,000 eggs at one time. 

The first shad eggs were collected May 7 by the steamer Fish Hawk, 
in Delaware River near Gloucester. The last eggs were taken June 5. 
A single shad from Delaware River, on June 4, yielded 115,000 eggs. 
The temperature of the water did not exceed 65° until May 30, and, as 
a consequence, the period of incubation was retarded to 7 days. 

On May 29, a violent thunderstorm on Delaware River destroyed 
1,918,000 eggs which were nearly developed in the jars. 

Three times during the season of 1888 heavy rains produced freshets 
in the Susquehanna, which ran off the fish for several days, and high 
winds prevailed throughout. The last freshet, occurring on May 31, 
practically closed the work, only 340,000 eggs having been taken in 
June. As soon as the water became clear fish were caught in abun- 
dance and continued plentiful until the end of the fishing season. The 
catch of shad was heavy, both in the bay and up the eee many 
gillers getting over 6,000 during the season. 

The experiment of eippuns shad eggs by express was tried in the 
spring of 1888; 5,000,000 were forwarded in good condition to Cold. 
Spring Harbor, New York. There was great mortality in hatching 
these eggs in spring water at Cold Spring Harbor. This was attribu- 
ted to the use of pine water pipes, which had not been thoroughly 
soaked. All the other eggs hatched remarkably well and shad have 
always hatched well in spring water before. 2,159,000 eggs were for- 
warded to Utah on car No. 2 and hatched on the way. 

On May 15, 1887, a shipment of 1,184,000 eggs was placed in car No. 
3 under the care of Mr. 8S. G. Worth for hatching on the way to Albany, 
New York. Theeggs reached their destination on the 16th, and 30,000 
were hatched on arrival. The remainder were hatched inthe car by con- 
necting the feed pipes with the city water works, the last of them having 
been liberated on the 18th. The loss. in hatching was 20 per cent., due 
chiefly, in Mr. Worth’s opinion, to the low temperature of the water in 
the engine tenders. The successful working of hatching apparatus on 
cars Nos. 2 and 3 enabled us to relieve the hatcheries of over 2,000,000 
eggs per car each trip, the lossin transit being little greater than at the 
hatcheries. 

The number of shad fry distributed from April 26 to June 9, the 
commencement and close of the season of 1888, was the largest since 
the organization of the Commission. The total number of eggs col- 
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' lected was 235,099,000, of which there were lost during incubation at? 


hatcheries and in transportation 81,208,700, the total number of fish 
and eggs distributed being 153,890,300. The number of eggs collected 
and of fish and eggs distributed by stations is shown in the tables of 
distribution in the appendix. ) 


Summary by river basins of shad fry distributed during 1888. 


Total number 


River basin. shad depos- 
ited. 

Tributaries of Narragansett Bay..............--.-2-:2--- nck tai asloe nceksns eee ee 1, 764, 000 
Tributaries of North Atlantic coast......--..----n0ceenen scene es eee eee nee rene ence ee 3, 404, 000 
MuUaEGn RIVE? and tributaries . 3.202942 teewhe we cpepees sc bie Some «ee oe ula Ceteeeere ena 4, 040, 000 
Hudson River and tributaries, from eggs hatched at Cold Spring Harbor, New York.. 160, 000 
Mealaware Day and tributamMes 25. .2seeen wives sen woeetee thn ae eee skeles cach wc Pe eh ames e ween 34, 159, 000 
Delaware Bay and tributaries, from eggs hatched at Wilmington, Delaware.-.--....--- 3, 560, 800 
Mhasaneake Day and tributaries: 222 Cesc s ceo domebb bet ouee eseae samme oes apes sane eione 84, 136, 000 
Tribatanies of South Atlantic coast. :- 02) woe os, uae eee atte @1t © veo ee <a ees ge es See -pir ee 3, 921, 500 
Mribatarics'o1 Gulf of Mexico 2.22. [0 oshac cca seneneiaedn cies Sa esme oan me so Min nase bates oer 16, 820, 000 
iniand-waters (Salt Lake; Utah) Ma w-2t eke ck Sete Seen eect eee ee eae tele be cues eee my 1, 925, 000 

TOGA beetje. Tee nid diale wees RE vse eee ine Geen ile OE eee amp eR te nie te one 153, 890, 300 300 


The Carp (Cyprinus carpio). 
The pond area devoted to this species in the Washington carp ponds 
up to 1888 amounted to 234 acres, but this was reduced to 17 acres by 


the filling of Babcock Lake. A new pond of 3 acres was established ; 


235,687 carp were collected during 1887, and in 1888, 600,000 fry were 
produced. Gravid carp were placed in the ponds May 15, 17, 18, and 
19, 1888, water temperature 65° to 68°, increasing within a few days to 
72° to 73°, when the fish began to deposit their eggs in great numbers 
upon the roots and lower branches of water plants. On the night of 
May 25, and subsequently, a sudden fall in temperature stopped the 
development of eggs, and killed many of them ; the number of young fish 
hatched out feoecaeet SO greatly that it was necessary to restock the 
ponds. In breeding ponds of about 40 by 60 feet and 14 feet deep it is 
easy to hatch out more young carp than the water will nourish. The 
pond may be completely filled with young carp, but within a few days 
thousands of them will perish by hunger for the want of natural food. 

They will not take artificial food during the first three or four weeks, 
but live upon algze and animalculex. 6,000 carp were produced at the 
Wytheville Station and 440,000 fry were received during the summer of 
1888 and released in the rearing ponds at Wytheville. The results 
were not very favorable. During the summer of 1887, water snakes 
killed a great many young carp in the west pond. at Washington, District 
of Columbia; 40 fish were found in the stomach of a snake 34 feet long. 
Mr. Hessel thinks the water snake one of the most destructive enemies 
of young fish. 

On December 14, 1887, 5,000 carp were sent to the City of Mexico. 
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The Goldfish (Car assius aur atus). 
10,000 goldfish were hatched at Wytheville, and released in the rear- 


ing hale: The account of the distribution is given in the sketch of the 
station. 
The Tench (Tinca tinca). 

This European species has been under cultivation in Washington, 


District of Columbia, for several years. In 1888 provision was made 
for rearing it at the new station of Neosho, Missouri, for introduction 


-into the Southwestern States. 


‘The Sturgeons (Acipenser spp). 


June 11, the steamer Fish Hawk went to Delaware City, Delaware, 
to make some experiments with sturgeon spawn, with a view to deter- 
mining what apparatus and conditions are necessary to hatch the 
eggs successfully. The vessel remained at this place until the end of 
the month, and during that time diligent search was daily made among 
the sturgeon fishing boats, to find fish suitable for the purpose, but 


not one could be found. 


In May and June, 1888, Dr. John A. Ryder, professor of biology in 
the University of Pennsylvania, investigated the sturgeon of the Dela- 
ware River, and a monograph resulting from his studies will appear in 
the Bulletin for that year. 


The Lobster (Homarus americanus ). 

Lobster eggs were collected from May 16 to May 31, 1888. None 
hatched until June 2, when they began to hatch rapidly. 

When the lobsters were crowded in tubs in carrying them from Lob- 
sterville in the launch, the time of the voyage being two hours, only a 
few of their eggs hatched; but when towed in the dory live-car the 
eggs nearly all hatched. 2,092,000 lobster eggs were collected at 
Wood’s Holl, of which 193,000 were sent to the Pacific coast. An 
account of this transfer is given below. 


TRANSPLANTING OF LOBSTERS TO THE PACIFIC COAST OF THE UNITED STATES. 


The inhabitants of the Pacific coast have long desired to add the 
American lobster (Homarus americanus) to the food supply of their re- 
gion, and they have from time to time urged the Government to attempt 


its transfer to the Pacific Ocean. The State of California has contrib- 


uted to the accomplishment of this object, both independently and with 
the help of the U.S. Fish Commission. 

The effect of the more equable temperature of the water and the inter- 
relations of the indigenous fauna with the introduced lobster can be 
determined only by experience; but it is believed that the species will 
adapt itself to its new surroundings and prove a valuable addition to 
the already large stock of edible crustacea. 

The first attempt to transfer the lobster was made in June, 1873, and 
was unsuccessful. The second shipment, in June, 1874, resulted in the 
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planting of only four lobsters out of one hundred and fifty, with which | 


the messengers started. | 

In June, 1879, the third attempt was made under the supervision of 
Mr. L. Stone, and twenty-two lobsters were taken to the Pacific with 
the loss of a single individual. These were all females, and, although 
they carried a large number of eggs, it is not known that they accom- 
plished the purpose of the transfer. 

The determination of the best methods of shipping lobsters long dis- 
tances overland has been a difficult problem, but was simplified by the. 
introduction of cars built specially for transporting live fish. The ex- 
periments made by the late Capt. H. C. Chester at Wood’s Holl, Massa- 
chusetts, in 1886, demonstrated the practicability of carrying them 
safely with a limited supply of sea water, at a low temperature, in a 
packing of rock weed (Fucus) and his methods were applied in the 
fourth trial in June, 1888, by Mr. J. F. Ellis, in charge of the Fish Com- 
mission Car No. 3, with the efficient help of Mr. R. S. Johnson, Mr. 
Trenholm, and Mr. John Jansen. This party left Wood’s Holl, Massa- 
chusetts, June 14, 1888, with 614 lobsters, of which 360 were females, 
eight of them having eggs attached to their swimmerets. The length of 
the lobsters ranged from 8 inches to about 12 inches. 150,000 loose 


eggs, cut from the swimmerets, were carried in the ice box on twelve — 


cloth-bottom trays, combined into one package, and sprinkled with salt 
water twice daily during the trip. The eight egg-bearing lobsters died 
on the way and 46,000 eggs were taken from them and added to the 
stock on the trays. i 

The lobsters were placed between layers of moist rock-weed in cover- 
less wooden trays, with bottoms consisting of five or six narrow slats, 
the trays measuring 22 inches in length, 17 inches in width, 6 inches in 
depth, and holding about 6 lobsters each. These crates were placed in 
the fish-transportation tanks, or refrigerators, under the floor of the 
car. The temperature of the carrying tanks was controlled as far as 
possible by the use of ice. Coarse salt was provided in large quantity 
for making a freezing mixture with the ice and to make a brine for use 
upon the lobsters if the supply of sea water became exhausted. Com- 
plete details of the methods followed in this transfer will be found in a 
report by Mr. Rathbun in the Bulletin of the Fish Commission for 
1888. The car reached Sacramento, June 22, and was dispatched to 
Monterey June 23, where 162 lobsters were deposited in the sea and 
the remaining 170 placed in floating boxes in the bay for deposit later. 
The loose eggs were put into hatching boxes June 24 and began hatch- 
ing slowly June 28. The embryos were not liberated up to the time of 
closing this report. By this effort 332 lobsters and many eggs were 
carried across the continent in good condition and the requirements of 
successful transfer pretty thoroughly established. Still more favorable 
results are to be expected by making shipments in the spring or au- 
tumn, when the temperature will present less difficulty and the lobsters | 
are in the most healthy state, 


y.. 


>, 4 7 a. on rei yo Ea 
= ; 4 


- REPORT OF COMMISSIONER OF FISH AND FISHERIES. XLYII 


METHODS AND RESULTS. 


REARING SHAD IN PONDS. 


The experiments in rearing shad in confinement date back 4 years. 

In 1885 and 1886 the fry were placed in ponds containing young carp 
and a great many perch. The favorable results of these experiments, 
under most unpromising conditions, encouraged further investigation. 
As it was possible for shad to find their way into our ponds through 
the water supply, or by the drainage outlets from the river, I deter- 
mined, in 1887, to renew the experiments under such conditions that 
the shad found in the ponds would certainly be accepted as the result 
of the stocking with fry. To this end I had a pond prepared at our 
Wytheville station, the same being fed by water drawn from Tate’s 
Run, a small stream passing through the hatchery grounds. In June 
of that year [sent by messenger from Washington to Wytheville 40,000 
shad fry, which were placed in the pond and left until the following 
October, when the pond was drawn, and we obtained, by count and es- 
timate, 5,000 shad from 34 to 44 inches in length, or about 124 per cent. 
of the number placed in the pond originally. The conditions were by 
no means favorable, for about 2,000 young carp 4 inches long were 
taken out with the shad, and the pond swarmed with cyprinoids which 
came in with the water supply. These fish are active and predaceous, 
and doubtless destroyed large numbers of the shad. 
_ The experiment of the present season at Washington was carefully 
planned to exclude unfavorable conditions. The pond selected con- 
tained about 6 acres; it was thoroughly drained, and the bottom lay 
exposed to the frosts for some time ; quicklime was used in the trenches 
to kill any eels or perch that might be in the mud; roots of hardy 
aquatic plants were planted in patches over the bottom, and then the 
pond was allowed to fill during the winter from the rains. 

With the opening of the spring the vegetation grew up finely, and 


- patches of green showed at numerous points. About 2,500,000 of fry 
were placed in the pond, and during the mild summer evenings, when 


the young shad were schooling at the surface and jumping after the 
flies, it looked as if a silver rain were falling on the water. Early in 


_ November, when the gates were opened to let the shad pass out into the 


river, it was a sight worth going to see; they were hours passing out 


in solid column, and a hand net dipped at random in the outlet conduit 


would bring up two or three hundred. We can of course only estimate 


= numbers ; every fry placed in the pond seemed to have a representative 


from 23 to 3 inches in length. Dr. Hessel, the superintendent, esti- 
mates the proportion of survivals at over 60 per cent. I am certainly 


within limits in placing it at 30 per cent. The following account of the 


preparation of the pond and the feeding habits of the shad is from Dr. 


_ Hessel’s report. 


Tn May, 1888, shad fry were liberated in one of the carp ponds and suc- 
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epaetatly reared on “the supply of natural food. The at in which 


young shad were reared was prepared by planting vegetation favorable _ ie 
to the growth of small crustacea such as Daphnia, Cypris, and Cyclops,. 


upon which the young shad feed. The plants introduced were Potam- 
ogeton, Natans, Gramineus, Crispus pectinatus, and also bushy Myrio- 
phyllum of different varieties. 

A Nelumbium, which was growing in the pond intended for shad, was 
found to be unfavorable to the experiment and it wasremoved. Vallis- 


neria and Polygonum amphibium were added to the plants in the pond. 


Shad fry were introduced April 26, 28, and 30; May 1, 2, 3,4, and 
6. On May 3 the fry were seen in water 3 to 4 eli dee: on Sanne 
bottom, feeding upon minute crustacea. From May 3 to May 7, a raw 
north wind drove the animalcule into deeper water, where the shad 
followed them and were lost from sight. Dr. Hessel began measuring 
the fish May 20, continuing at intervals of from five to fifteen days 


until October 10. The growth of the shad diminished towards the — 


middle of August. The Cyclops, Cypris, ete., although very abundant 


in the pond, were too small to satisfy their appetite and the larger 


Gammarus pulex was not present. In order to determine whether or 
not the young shad would eat the fry of other fish, Dr. Hessel made 
the following experiment: 


At those points of the pond mostly frequented by shad I placed, about June 20, 
from 80 to 100 carp, ten days old. The young shad were then about 3 centimetres 
long, and the carp about 6 millimetres (or one-fourth of an inch). 

The shad at once attacked the carp, and ate them up. I can not say that it is the 
nature of the shad to eat other fish; but in this case it may have been the want of 
crustacea of proper size which compelled them to eat the carp fry, and it does not 
necessarily follow that they do so in open waters of rivers and the ocean. I am sat- 
isfied, however, that they do this in inclosed waters, from the following fact: 

In 1886 a few cans of shad fry from the U. S. Fish Commission were deposited in 
the same point, in order to test the practicability of raising shad in the pond. The 
shad grew rapidly. In May the carp in the pond spawned and after the eggs were 
hatched an abundant supply of young carp was observed. The carp fry gradually 
disappeared and when the pond was drawn off, instead of 120,000 young carp which 
were expected, only 25,000 were taken out. At the same time, we found about 
12,000 young shad 6 or 7 inches in length, which was three or four times the average 
size of the shad raised this year. 

They accomplished this abnormal growth at the expense of the young carp which 
they had devoured. 


October 27, 1887, about 800, 000 young, of 23 to 3 inches, were libe- 
rated and arene oie Potomac. 

This method is capable of general application as a means of stocking 
our rivers. I would select low meadows along the tidal portions of 
Streams, which are bare at low water; by dikes I would exclude the 
tide water and allow the ponds to fill by seepage or surface drainage. 

Ponds of several hundred acres area may be constructed at moderate 


_ expense. Hach season I would stock these ponds with fry, and in the 


fall open the sluice gates and let the shad pass out into the rivers. Pur- 
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suing this method, with our capacity for producing fry, we could turn 

- out each season into the Atlantic rivers 100,000,000 shad from 3 to 4 
inches in length. The system of rearing ponds with a supply of natural 
food will, I am sure, be adopted in the end both for the production of 
shad and the various Salmonide. ~* 


SOME RESULTS OF ARTIFICIAL PROPAGATION. 
PROPAGATION OF SHAD. 


Since 1875 the U. S. Fish Commission has been engaged in the arti- 
ficial propagation of the shad. 
- Prior to 1880 the immediate object and motive of the work was the 
- production of fry, with a view to their introduction and acclimation in 
those river basins of the United States in which the species is not 
- indigenous. 
The fisheries census of 1880 and special investigations made under 
- the immediate direction of the U. S. Commissioner of Fish and Fisher- 
ies revealed plainly the fact that there was a rapid decline in the pro- 
- ductiveness and value of the shad fisheries in the Atlantic coast rivers, 
j and that this decline was the inevitable result of adverse conditions, 
4 which were apparently beyond direct regulation or control by the Gen- 
E eral Government. 
_ The Fish Commission could offer but one hope, namely, the eceiceal 
_ propagation and distribution of the young. Would these means be 
adequate; could we, by rescuing from waste the eggs taken from the 
shad captured in the nets of the fishermen, and destined for the mar- 
_ket—by impregnating, hatching, and returning them to their native 
_waters—arrest this decline, and, in the fave of adverse, conditions, 
- determine a Steady and progressive improvement in one of our most 
important fishery industries ? 
- This was the definite problem to the solution of which the Com- 
“mission addressed itself. Systematic development and extension of 
“a the shad- hatching operations of the Commission were undertaken 
with the definite purpose of testing the value of artificial propagation 
t as a chief reliance in maintaining an important fishery, in the face of 
most unfavorable conditions, and—in a field which nature had aban- 
doned as hopeless—determining a steady increase in value and pro- 
~ duction. 
fs a In 1880 the aggregate catch of shad in Atlantic coast waters, from 
Connecticut to North Carolina, was 4,140,968. The fisheries were stead- 
3 ily declining and there was a general and well-founded apprehension of 
| their ultimate extinction. The work of stocking the streams was stead- 
r a prosecuted, increasing numbers of fry being planted each year, the 
total plant in 1888 aggregating 153,890,300 fry. 
| th 1885 a careful census of the shad Gahonids of the region indicated. 
was taken. The result of this was encouraging, since it showed an 
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ageregate lucrease in the shad fisheries of 1885 « over 1880 of 1, 032. 963 
shad, representing 4,131,852 pounds of increased food supply and | an 
Facipisel money value of $206,592. Like returns were obtained for 
1886, 1887, and 1888. | 

These are sn aaa in the following table: | 


% 


Aggregate catch of shad in Atlantic rivers from Connecticut to North Carolina for 1880, 
1885, 1886, 1887, and 1888. 


erie ae 
taken in umber 
_| Year. salt and /|taken in the es Bate 
brackish rivers. : ; 
waters. 

Per cent. 
1880...| 2, 549, 544 1,591,424 | 4,140,968 |........-.. 
1885...| 3, 267, 497 1, 906, 434 | 5,172, 931 25 
1886...| 3,098,768 | 2,485,000 | 5,584, 368 34 
1887...| 3, 813,744 | 2,901, 661 6, 715, 405 62 
1888..-| 5,010,101 | 2,650,373 7, 660, 474 $5 


By reference to this it will be seen that there has been a steady in- : 
crease in the productiveness and value of our shad fisheries. . 
In 1885 the percentage of increase over 1880 was 25 per cent.; in 1886 
the percentage of increase over 1880 was 24 per cept.; in 1887 the per- — 
centage of increase over 1880 was 62 per cent.; in 1888 the percentage ~ 
of increase over 1880 was 85 per cent., the money value of the increase — 
of 1888 over 1880 aggregating $704,101. : 
The significance of this result as measuring the value of the work of © 
the Commission in the improvement of-our fisheries will be better ap- q 
preciated when it is understood how unfavorable to natural reproduc- — 
tion are the existing conditions under which the shad fisheries are pros- 
ecuted. Dams and other obstructions in the rivers exclude the shad — 
from their natural spawning ground and vastly curtail the area of the ~ 
feeding grounds for the young fish during their river life. 4 
With this contraction of the area of spawning grounds the possibili- | 
ties of natural reproduction in the rivers are diminished pro tanto, for 
in all our streams the larger area of favorable spawning and feeding ~ 
grounds lies above the insurmountable obstructions. 
In the lower reaches of our rivers, which are still accessible to the 
shad, the restricted spawning grounds are industriously and assidu- | 
ously swept with drift net and seine, and innumerable fyke nets and 
pounds effectually bar all approaches, so that natural reproduction is— 
in great measure impracticable even for the shad that find their way | 
into the rivers and to the vicinity of their spawning grounds. | 
More serious than all, however, has been the transfer of the shad 
fisheries to the estuaries of the rivers and the substitution of the pound § 
net for gill net and seine. In consequence of this change in the loca: | : 
tion of the fishing grounds the larger proportion of the shad captured 
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- are now fey in salt or poackinl waters, in which natural reproduction 
can not be accomplished. 

Indeed, so small is the proportion of the seasonal runs of shad, which 
succeed in making their way into and up our rivers and reaching their 
spawning grounds, that natural reproduction has ceased to be a mate- 
rial factor in influencing the conditions affecting our shad fisheries. 

The increased production of this fishery is to be attributed to the 
fish-cultural work of the United States and State Fish Commissions. 
The inéreased value of this fishery is a measure of the economic value 

of this work to the people of the country. 


INTRODUCTION AND ACCLIMATION OF NEW SPECIES. 


Experiments in acclimation have always constituted an important 
feature of the work of the Commisston. ; 
These have been directed as well to extending the area of distribution 
of our most valuable indigenous species as to the introduction from 
other countries of species promising important additions to our economic 
resources. 
The Shad (Clupea sapidissima). 

The introduction of the shad into the waters of the Pacific coast, 
_ and its multiplication there so as to become an important acquisition to 
- the food resources of that region, is a remarkable illustration of the 
valuable results to be expected from well directed efforts in accli- 
~ mation. 

Several plants were made in the Sacramento River at Tehama, as 
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From these slender colonies, aggregating less than 1 per cent. of the 
number now annually planted on our Atlantic slope rivers, the shad: 
q Beye multiplied and wiabributed themselves along 2,000 miles of coast 


“Tumbia, They are abundant im some of the rivers, common in most of 
3 ‘them, and occasional ones may be found everywhere in the estuaries 
and bays of this long coast line. 

| Prior to our experiments on the west coast it was a dictum of fish 
Bono that fish planted in a river would return to it when mature for 
pe me. of ppe mente. The result of ere experiments has eat to 
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Japan current, which brings the warmth of equatorial Asia to temper 


the extremes of Arctic climate on the southern shores of the Alaskan 


Peninsula, and thence sweeping to the south, carries tropical heats to 
the latitude of San Francisco. Repelled on the one hand by the low 


temperature of the great rivers and fringe of coast waters, and solicited 
on the other by the equable and higher temperature of the Japan cur- 


rent, the shad have become true nomads, and have broken the bounds 


of the hydrographic area to which we had supposed they would be 


‘restricted. Following the track of the Asiatic current, and finding 


more congenial temperature as they progress, it is not unreasonable to 
expect that some colonies will eventually reach the coast of Asia, and 
establish themselves in its great rivers. 


DIVISION OF SCIENTIFIC INQUIRY. 


* Preparations for the cruise to the Pacific coast detained the steamer 
Albatross in port from the first of January until the middle of Septem- 
ber, 1887. During this period new boilers were constructed and put in 
place, necessitating several changes in the arrangement of the rooms 
adjoining the scientific quarters. The ship was also thoroughly over- 
hauled and the equipment brought up to its full complement. It had 
been intended that the steamer should spend the summer of 1887 in 
making further explorations on the Atlantic fishing grounds, but the 
delays in completing her repairs rendered this impossible. In April, 
however, she proceeded to Fortress Monroe and supplied the United 
States steamer Thetis, then about to leave for the North Pacific and 
Arctic Oceans, with a dredging outfit, comprising several beam trawls, 
dredges and towing nets, dredge rope, and the necessary appliances 
and alcohol for preserving specimens. This material was furnished at 
the request of her commander, Lieut. William Emory, U. 8S. Navy, who 
has planned to carry on extensive investigations respecting the fish- 
eries and marine zodlogy of the coasts that he will visit. Lieutenant 


Emory and several of his officers were given a short dredging trip on — 7 


board the Albatross in order to instruct them in the methods of using 
the apparatus. September 14 the Albatross left Baltimore and put to 


sea, bound for Wood’s Holl, Massachusetts. About 3 days were spent — 


on the way in dredging and making observations along the inner edge 


of the Gulf Stream in depths of 102 to 1,276 fathoms. This cruise was — 
taken as a trial trip for the purpose of testing the new boilers, which — 


gave entire satisfaction. A month was occupied at Wood’s Holl in 
putting the ship to rights and in making final arrangements, after which 


she returned to Washington to await orders for the voyage to the west 
coast. Coal and other supplies were subsequently obtained at Nor- — 
folk, from which port the Albatross sailed for San Francisco November — 
-21. Lieut. Commander Z. L. Tanner, U. S. Navy, was in command of — 


the steamer, while the civilian scientific staff was in charge of Prof. 
Leslie A. Lee, of Bowdoin College, assisted by Mr, Thomas Lee, Mr, 
Charles H. Townsend, and Mr. Dennis Cole, 
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~The reasons for aiatcline the Albatross to the Pacific coast of the 
- United States have been stated in previous reports. It was considered 
that the benefits received by the Atlantic fisheries from the investiga- 
tions of the Fish Commission were sufficiently important to warrant 
the extension of the work to the western coast, where the off-shore fish- 
ing grounds had never been studied or developed, although known to 
be extensive and valuable. Demands for information respecting their 
location, characteristics, and productiveness had frequently been made 
upon the Commissioner, and the late Professor Baird had carefully ma- 
tured his plans with a view to instituting the desired inquiries, but his 
sudden death left their fulfillment to his successor. The transfer of the 
Albatross to the Pacific coast was sanctioned by the act of Congress, 
approved August 4, 1886, which provided for the necessary alterations 
in her machinery and for the additional expenses of the voyage to San 
_ Francisco. In accordance with the arrangements made by Professor 
_ Baird, instructions were given to carry on a limited amount of explor- 
- ing work during the cruise around South America, as it was thought 
_ that valuable information might be obtained respecting the distribution 
of some of the oceanic fishes which frequent the coasts of the United 
4 States. It was also considered important to take advantage of the op- 
’ portunity to study the methods of fishing practiced on the South Ameri- 
: can coast. Occasional dredgings, chiefly in moderate depths of water, 
_ were made during the progress of the cruise, together with the custom- 
_ ary physical observations and surface towings. At coaling ports the 
scientific assistants were principally occupied in collecting and studying 
_ the local fishes, and in obtaining data bearing upon the fishery methods 
a and statistics. The fish markets were visited and complete series of the 
species offered for sale were secured and forwarded to Washington. 
9 ‘The places where opportunities occurred for this kind of work were as 
- follows: The Island of St. Lucia in the West Indies, Bahia, Montevideo, 
_ Sandy Point, Lota, Panama, Acapulco, and La Paz, the last two being 
_ located on the west coast of Mexico. Dredging work and hydrographic 
a . observations were carried on through the entire length of the Straits of 
ie “Magellan, a comparatively unknown region zodlogically, and a short stop 
i _ was made at the Galapagos Islands, off the coast of Ecuador. At the 
latter place a number of specimens of the edible land tortoise peculiar to 
those islands were secured and carried alive to San Francisco. It was 
intended to plant them on one of the islands off the coast of Florida, in 
the hope that they might become acclimated on our own coast, but, un- 
ortunately, they barely survived the journey across the continent. 
ollections of shore fishes were obtained by seining at several locali- 
es on the gee coast of Lower iets and a few dredge hauls 


| Sof edible flounder, which appears to occur in qohisiderable abundance. 
= The scientific and practical results of this cruise can not fail to be of 
| reat importance. The greater part of the collections obtained has 


_ 
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been apportioned among prominent specialists in the several groups — os 


for study and their reports are awaited with interest. The general — 


scientific results will be discussed by Prof. Leslie A. Lee; the narrative — ae: 


of the cruise by Lieutenant-Commander Tanner will be found in the 
appendix to this volume. The Albatross arrived at San Francisco the 
middle of May, 1888, the time previously determined upon, and prepa-— 


rations were nm EaiAtAly begun for the first cruise to the Alaskan fish- oe 


ing grounds, on which she started July 4. 


The great extent of the western seacoast of the United States with 
its varied climate will make it possible to utilize nearly the entire year 
in carrying on the investigations of the steamer Albatross. ‘The explora- 
tion of the Alaskan cod and halibut grounds, which reach well up into 
Bering Sea, must necessarily be limited to the summer months, while 
the winter is best adapted to the work along the coast of Southern Cali- 
fornia. The hydrography of this entire region is comparatively little 


known outside of thé harbors and shore waters, and it will, therefore, — 


be of great importance to conduct extensive series of soundings, in 
order to determine the position and extent of the fishing banks, a work: 
not generally necessary on the Atlantic coast. The study of their re- 
sources and their physical and biological characteristics can, however, 
be made conjointly with the same, and it is expected that results of 
much value to the fishermen will be obtained before the close of the 
next fiscal year. 

During the year and a half ending June 30, 1888, the steamer Fish 
Hawk was employed but little in this branch of i inquiry. From August 
9 to September 6, 1887, however, she was stationed at Wood’s Holl, 
Massachusetts, and rendered some assistance in the investigations in 
that region, making several dredging trips to Vineyard Sound, Buz- 
zard’s Bay, and the shallow waters off Martha’s Vineyard and Nan- 
tucket. 

Within the period covered by this report the schooner Grampus has 
made several important explorations and has demonstrated her utility for 
this class of work. From the.latter part of April until the last of May, 
1887, while in command of Capt. D. E. Collins and with Dr. T. H. Bean as 
naturalist, she was engaged in cruising on the early mackerel grounds be- 
tween Cape Hatteras, North Carolina, and Cape Cod, Massachusetts, for 
the purpose of studying the schools of mackerel as they approach the 
coast, and their subsequent movements with relation to temperature, the 
abundance of food, etc. The schooner was well equipped with the 
necessary scientific and fishing appliances, and succeeded in obtaining 
many valuable observations which have been published in the Fish 
Commission Bulletin for this year. A part of the time she kept com- 
pany with the fishing fleet, and at others was cruising independently 
with the view of ascertaining whether the mackerel could be found 
in advance of the fishing centers or in-other directions. During the 
first part of the season the mackerel were scarce and small. Sea birds, 
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cetaceans, and the various other marine forms, which generally accom- 
pany the schools and indicate their position and size, were less abun- 
e. dant than usual. Bad weather also prevailed most of the time and this 
F. undoubtedly interfered with the schooling of the fish at the surface. 
Most of the schools sighted, even during the latter part of the cruise, 
-_were too deep in the water to be reached by seining, and it is probable 
that a large proportion of the fish passed northward unobserved. They 
also appeared to move nearer the land than has generally been re- 
corded. : 
: During the following summer, beginning the first part of July, the 
 Grampus extended its researches respecting the distribution and abun- 
_ dance of mackerel along the coasts of the British Province as far north 
as Labrador. She was then in charge of Capt. J. W. Collins. The 
e principal object of the trip was to verify the recent reports concerning 
q the appearance of mackerel off the northeast coast of Newfoundland. 
Following the coast of Nova Scotia as far as Canso, the Grampus en- 
: tered the Gulf of St. Lawrence, and sailed as far north as the Magda- 
3 len Islands. Thence she proceeded to St. John’s, Newfoundland, and 
along the outer side of Newfoundland to the Straits of Belle Isle. No 
mackerel were observed at any point; but many natural history speci- 
mens and physical observations were obtained. Mr. F. A. Lucas and 
_ Mr. William Palmer, of the U. S. National Museum, accompanied the 
_ schooner as naturalists, and in addition to the regular work of the 
_ cruise they were allowed to land and make shore collections at the dif- 
_ ferent harbors visited. ? 
The work begun in the spring of 1887 was continued by the Grampus 
_ during April, May, and June, 1888, Capt. D. EK. Collins being again in 
- command, and Dr. T. H. Bean acting as naturalist. The cruising 
_ ground was the same as in the previous year. Only small schools of 
_ mackerel were encountered, and those not until latein May. Low water 
_ temperatures prevailed during the early part of the season, and the 
‘a mackerel food was found to be abundant only in streaks or scattered 
' patches. Over 250,000 floating fish eggs taken in the surface nets were 
carried to Wood’s Holl and hatched, the embryos being preserved 
efor identification. Should these eggs prove to belong to useful spe- 
cies, it will probably be expedient to make a practice of collecting 
. and hatching them on a largescale. A few days in May were occupied 


_ undertake the reproduction of this species at one of the coast stations 
of the Commission. 7 

_ Dr. T. H. Bean spent the summer of 1887 in collecting and in study- 
_ ing the habits of fishes in the vicinity of Great Egg Harbor Bay, New 
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thirty-three years, Professor Baird having made a careful investigation: a % 


of the same region in 1854. The latter obtained sixty-seven species, of 
which eleven were not found by Dr. Bean, who succeeded, however, a 
securing ninety species, thirty-five of which were additions to the hist ' 


published by Professor Baird. The total number of species now re- — 


corded from this region is one hundred and one. : 
The Wood’s Holl laboratory was occupied as usual during the sum- 
mer of 1887 in the interest of scientific inquiry. Professor Baird was 


present up to the time of his death, August 19, but as he was seldom able - ag 


to give personal attention to the conduct of the work, his duties were 
assumed by the Acting Commissioner, Mr. T. b. Ferguson. The diolog- 
ical laboratory was in charge of Prof. A. E. Verrill, of Yale College, 
assisted by Mr. Richard Rathbun. Those in attendance during the — 
summer were as follows: Prof. S. 1. Smith, of Yale College; Prof. Leslie 
A. Lee, of Bowdoin College; Mr. Sanderson Smith, of New York; Prof. 
Edwin Linton, of Washington and Jefferson College, assisted in his 
work by Mrs. Linton as artist; Prof. B. F. Koons, of the Storrs Agri- 
cultural School; Mr. J. H. Blake, of Cambridge, as artist; Mr. Thomas 
Lee, and Mr. Peter Parker, of Washington; Miss K. J. Bush, and Miss 
C. EH. Bush, assistants of Professor Verrill; and Mr. A. H. Baldwin and 
Miss M. J. Rathbun, assistants in the U.S. National Museum. Dr. J. 
H. Kidder was in charge of the physical and chemical laboratory, and 
Mr. William P. Seal of the aquaria. Tables in the laboratory were as- 


signed to Mr. S. Watase, of Johns Hopkins University, and Mr. Miyabe, ~ ed 


of Harvard University. Dr. Osler, of Philadelphia, was also present for 
a shorttime. Mr. V.N. Edwards, who is permanently employed at the 
station, acted as general field assistant. The attention of the party was 
divided between the care and study of the collections brought in by 
the steamers Fish Hawk and Albatross and the investigation of the local 


fauna aud fisheries. As above explained, the Albatross made only one — 


trip in connection with the Wood’s Hoil Station, but the short cruises 
of the Fish Hawk in the neighboring waters furnished considerable ma- 
terial. Seines were constantly in use along the shores of Vineyard 
Sound and Buzzard’s Bay, and many fishes were secured in the fish 
traps of the vicinity. : 

The taking of temperature observations at the principal light-houses, 
light-ships, and signal stations along both seacoasts of the United 
States and on many of the interior lakes and rivers, as described in 
previous reports, was continued during the entire year, through the 
courtesy of the Light-House Board and the Chief Signal Officer. The 
preparation of reports covering the investigations of the steamers and 
field parties of the Commission has been intrusted to the same person- 


| nel as last year. Among the collaborators in this department may be 


mentioned Prof. A. E. Verrill, and Prof. S. I. Smith, of Yale College; 
President David S. Jordan, of the University of Indiana; Dr. T. H. 
Bean, Dr. J. H. Kidder, and Mr. Richard Rathbun, of Washing 
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Prof. Leslie A. Lee, of Bowdoin College; Prof. Edwin Linton, of Wash- 
ington and Jefferson College; and Mr. Sanderson Smith, of New York. 


DIVISION OF FISHERIES. 


In reorganizing the work of the Commission I felt that the impor- 
tance of the fisheries demanded the creation of a division which shoald 
consider their commercial side in all its bearings. In 1885 the collec- 
tion of fishery statistics was begun by Professor Baird, with Mr. R. E. 
Earl! in charge of the work. In 1887 Prof. G. Brown Goode, who was 
appointed Commissioner after the death of Professor Baird, established 
a division of statistics, with Mr. Harll at its head. This arrangement 
continued until in May, 1888, when Mr. Earll tendered his resignation 
from the Commission. I then decided to carry into effect my system 
of reorganization, by creating a Division of Fisheries, and on May 24, 1888, 
appointed Capt. J. W. Collins in charge, with instructions to organize | 
and carry on its work. The full accomplishment of this plan was de- 
layed, however, by the necessity of detaching Captain Collins for the © 
preparation and management of the Commission’s exhibit at the Centen- 
nial Exposition of the Ohio Valley and Central States, held at Cincin- 
nati, Ohio. A temporary organization of the division was effected and 
the work of securing information concerning the fisheries begun. 

In the beginning of 1887 the office force engaged in collecting statistics 
of the fisheries included Rk. Edward Earll, assistant in charge; Dr. H. 


__M. Smith, M. M. Snell, and W. H. Abbott, clerks. 


Mr. H. R. Center was added to this personnel in November, 1887. 
During the interval between the resignation of Mr. Earll and the ap- 
pointment of Captain Collins Dr. H. M. Smith assumed charge of the 
office. 

Mr. W. A. Wilcox acted as a local agent of the Commission until 


_ December, 1887, when he was directed to obtain special information in 


Maine and Massachusetts, for the use of the International Fisheries 
Commission. After completing this work he was assigned to office 


duty in Washington until again detailed, in the latter part of June, 


1888, for field work in Massachusetts. About the same time Mr. Luther 


a Maddocks was ordered to Maine for similar duty. 


The routine work has included the preparation of reports and refer- 
ence files on the fisheries, based on materials received from the follow- 


_ ing sources: 


Daily reports from the Boston Fish Bureau. 


: _ Weekly reports from Capt. S. J. Martin, on the Gloucester fisheries. 


Reports from field agents of the Commission. 

Newspaper articles on the fisheries, fish culture, fish protection, ete. 
Correspondence with New England vessel owners and masters. 
Reports from and correspondence with collectors of customs. 
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Correspondence with Treasury Depattnient officials. 


The circular issued by the Treasury Department to the collectors of w : 
customs is one of the most valuable means of obtaining information | 


concerning the statistics of fisheries. 3,445 of these reports were for- 


warded to the Commissioner in the calendar year of 1886, 2,535 in the first. 


half of 1887, and 5,436 during the fiscal year ended June 30, 1888. They 


are increasing in value every year and have been of great assistance in 


preparing the compilations elsewhere mentioned. 

‘From the materials above mentioned tables can be prepared at short 
notice, showing in detail almost every aspect of the vessel fisheries for 
the food fish of any State or section. The reports, however, do not in- 
clude the shore fisheries and those devoted to the whale, seal, and walrus. 

The division has conducted an extensive correspondence in order to 
obtain these data. To the Executive Departments, the committees of 


Congress, and the International Fisheries Commission much information — 


has been furnished on matters concerning the fishery relations between 
the United States and Canada. . 

From January 1, 1887, to June 30, 1888, 888 letters were written and 
sent from the office, besides 2,000 cyclostyle forms to collectors of cus- 
toms and vessel owners, filled out to suit individual cases, numerous 
replies to private parties seeking information, and letters to field agents 
relative to their work. 

In response to requests received from the Department of State, the 
International Fisheries Commission, the Congressional committees on 
Fisheries and Foreign Affairs, and from other Departments of the Gov- 
ernment, and private individuals, twenty-four tables and statistical 
statements were prepared. These include lists of American vessels 


- whose fishing operations were inconvenienced by the Canadian govern- 


ment; American yvecre's entering British North American ports and 
fishing grounds; * .y products imported from and bait exported to 
Canada; American vessels fishing on offshore grounds, including refer- 
ences to the fishing centers, baiting Jocalities, and average catch; statis- 
tics o: special fisheries, as the halibut, cod, mackerel, and menhaden ; 
accounts of the fisheries of special ports, as Philadelphia and Camden ; 
and statements of the number and nationality of New England fisher- 
men and the value of the fisheries. 

At the request of the International Fisheries Commission Captain 
Collins furnished ‘‘ some reasons why the fishermen of Nova Scotia pre- 
fer to use salt clams (Mya arenaria) for bait in the Bank hand-line cod 
fisheries.” For the use of the same Commission, and at the instance of 
the Department of State, he prepared four large colored maps covering 
the region between Cape Hatteras and Labrador, at the intersection of 


the fifty-third parallel of north latitude, and showing graphically the 
geographical distribution of the marine fishes most important for food_ 


and bait, the areas of greatest abundance, the principal fishing ports 
and baiting stations, and various other facts bearing on the fishery 
relations between the United States and Canada. 
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ASSIGNMENT OF DUTIES. 


The work of the Division of Scientific Inquiry has been directed by 
Mr. Richard Rathbun, who has been intimately associated with this 
branch of the service since 1874. Systematic investigations of various 
problems having either direct or ultimate economic importance have 
been projected or are now in progress under his supervision, and 
promise results alike valuable to science and its economic applications. 

The work of the Division of Fisheries has been directed by Capt. J. 
W. Collins. ‘ 

The Commissioner retains charge, for the present, of the Division of 
Fish Culture. 

MARSHALL McDONALD, 
Commissioner. 
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1.—REVIEW OF THE FISHERIES OF THE GREAT LAKES IN 
1885, COMPILED BY HUGH M. SMITH AND MERWIN-MARIE 


SNELL, 


WITH INTRODUCTION AND DESCRIPTION OF FISHING 


VESSELS AND BOATS BY J. W. COLLINS, 


ANALYSIS. 


I.—Introduction : 


i 
. History of the investigation. 

. Preparation of the report. 

. Importance of the lake fisheries. 
. Artificial propagation of fish. 

.~ Comparisons with 1880. 
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The objects of the investigation and report. 


Present condition of the fisheries. 


. Fishery legislation. 
. Conclusion. 


II.—Vessels and boats employed in the fisheries of the Great Lakes: 


10. 
at. 
12. 
13. 
14. 
15. 
16. 


Fishing steamers. 
Huron boat. 
Mackinaw boat. 
Norwegian boat. 
Pound-net boat. 
Pound-net dinghy. 
Stake-boat. 


IlI.—The fisheries of Lake Superior: 


47: 
18. 


£2. 


20. 


21. 
22. 
23. 
24, 
25. 
26. 
27. 
28. 
29. 
30. 
ol, 


General review. 

Minnesota shore northeast of Duluth and Isle Royale (Cook and part of 
St. Louis Counties). 

Duluth, St. Louis County, Minnesota, and vicinity, and Douglas County, 
Wisconsin. 

Bayfield, Bayfield County, Wisconsin, and the shore between Superior 
and the Apostle Islands. 

Ashland and vicinity, Ashland County, Wisconsin. 

Ontonagon and vicinity, Ontonagon County, Michigan. 

Keweenaw Peninsula, Keweenaw County, Michigan. 

L’Anse and Baraga, Baraga County, Michigan. 

Huron Bay, Huron County, Michigan. 

Marquette, Marquette County, Michigan. 

Au Train, Alger County, Michigan. 

Munising and Grand Island, Alger County, Michigan. 

Grand Marais, Alger County, Michigan, and vicinity. 

Whitefish Point, Chippewa County, Michigan. 

Sault de Sainte Marie and vicinity, Chippewa County, Michigan. 
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IV.—The fisheries of fake Michigan: ; 
32. 
33. 
34. 
. Point aux Barques, Schoolcraft County, to Point Detour, Delta County, — a a 


67. 
68. 
69. 
70. 


74, 


General review. 


The North Shore (Mackinac and Schoolcraft Counties, Michigan), ~ 


Manistique and Thompson, Schoolcraft County, Michigan. 


Michigan. 


. Bay de Noquet, Delta County, Michigan. 

. Escanaba and vicinity, Delta County, Michigan. 

. Menominee County, Michigan. 

. Marinette County, Wisconsin. 

. Oconto County, Wisconsin. - 

. Suamico to Green Bay City, Brown County, Wisconsin. 

. Bay Settlement, Brown County, to Namur, Door County, Wisconsin. 
. Little Sturgeon and vicinity, Door County, Wisconsin. 

. Sturgeon Bay and Canal, Door County, Wisconsin. 
. Entrance of Sturgeon Bay to Death’s Door, including Chambers Island, 


Door County, Wisconsin. 


. Washington Island, Door County, Wisconsin. 

. Newport to Lily Bay, inclusive, Door County, Wisconsin. 

. Horn’s Pier, Door County, to Nero, Manitowoc County, Wisconsin. 
. Manitowoc County, Wisconsin. 

. Sheboygan County, Wisconsin. 

. Ozaukee County, Wisconsin. 

. Milwaukee County, Wisconsin. 

. Racine, Racine County, Wisconsin. 

. Kenosha, Kenosha County, Wisconsin. 

. Waukegan, Lake County, Dlinois. 

. Chicago and South Chicago, Cook County, Ilinois. 

. Indiana. 

. Berrien and Van Buren Counties, Michigan. 

. Allegan County, Michigan. 

. Grand Haven, Ottawa County, Michigan. 

. Muskegon and Montague, Muskegon County, Michigan. 

. Oceana County, Michigan. 

. Mason and Manistee Counties, Michigan. 

. Frankfort and South Frankfort, Benzie County, Michigan. 
. Aral to Good Harbor, Leelanaw County, Michigan. " 
. Grand Traverse Bay and vicinity (Antrim, Grand Traverse, and part of 


Leelanaw Counties), Michigan. 
Charlevoix, Charlevoix County, Michigan. 
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Little Traverse Bay, Emmet County, Michigan. 


Cross Village and Good Hart, Emmet County, Michigan. 

Mackinaw City, Cheboygan County, to Point Waugoshance, Emmet 
County, Michigan. 

Beaver, Fox, and Manitou Islands, Manitou County, Michigan. 


V.—The fisheries of Lake Huron: 


72. 
73. 
74, 
715. 
76. 
7¢. 
78. 
79. 


80. 


General review. 

The North Shore (Mackinac and Chippewa Counties, Michigan). 
Cheboygan County, Michigan. 

Presque Isle County, Michigan. 

Alpena County, Michigan. 

Alcona County, Michigan. 

Iosco County, Michigan. 


Saginaw Bay and River (Arenac, Bay, Tuscola, and Huron Counties), 


Michigan. 


Lower Lake Huron (Huron, Sanilac, and St. Clair Counties), Michigan. — 
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VI.—The fisheries of Lake St. Clair and of the St. Clair and Detroit Rivers: 


81. 
82. 
83. 
84. 


General review. 

The St. Clair River, St. Clair County, Michigan. 

Lake St. Clair (St. Clair, Macomb, and Wayne Counties), Michigan. 
The Detroit River, Wayne County, Michigan. 


VII.—The fisheries of Lake Erie: 


85. 
86. 
87. 
88. 
89. 


90. 
oe: 
92. 
93. 
94. 
95. 
96. 
BLE 
98. 


General review. 

Monroe County, Michigan. 

Maumee Bay and River, Lucas County, Ohio. 

Locust Point to Port Clinton, Ottawa County, Ohio. 

Sandusky, Erie County, Ohio, and vicinity, including Sandusky County 
and part of Ottawa County. 

Huron, Erie County, Ohio. 

Vermillion, Erie County, Ohio. 

Lorain and Cuyahoga Counties, Ohio. 

Lake and Ashtabula Counties, Ohio. 

Erie County, Pennsylvania. 

Chautauqua County, New York, west of Dunkirk. 

Dunkirk, Chautauqua County, New York, and vicinity. 

Irving, Chautauqua County, New York, and vicinity. 

Buffalo and Erie County, New York. ° 


: _ VIII.—The fisheries of Lake Ontario: 


, 99. 
100. 
101. 
102. 
103. 
104. 


105. 
106. 
. 107. 


108. 
109. 
110. 
& 111. 
. - 112. 
113. 
114. 


115. 
116. 
117. 
118. 


£19; 


General review. 

The vicinity of Youngstown, Niagara County, New York. 

Wilson, Niagara County, New York. 

Olcott, Niagara County, New York. 

Orleans County, New York. 

Monroe County, New York, between the western county-line and Brad- 
dock’s Point. 

Monroe County, New York, between Braddock’s Point and Charlotte. 

Irondequoit Bay and vicinity, Monroe County, New York. 

Wayne County, New York, from the western county-line to and inelud- 
ing Big Sodus Bay. 

Wayne County, New York, between East Bay and the county-line. 

Little Sodus Bay and vicinity, Cayuga County, New York. 

Oswego and vicinity, Oswego County, New York. - 

Oswego County, New York, between Nine Mile Point and Port Ontario. 

Port Ontario, Oswego County, New York. 

Oswego County, New York, north of Port Ontario. 

Jefferson County, New York, from the southern county-line to Stony 
Point. 

Stony Island and Galloo Island, Jefferson County, New York. 

Henderson Bay, Jefferson County, New York. 

Black River Bay and Pillar Point, Jefferson County, New York. 

Chaumont Bay, Three Mile Bay, and Peninsula Point, Jefferson County, 
New York. . 

The vicinity of Cape Vincent, Jefferson County, New York. 
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I.—INTRODUCTION. 


1. THE OBJECTS OF THE INVESTIGATION AND REPORT. 


The inquiry the results of which are embodied in this review was 
instituted by Prof. Spencer F. Baird, then U. S. Commissioner of Fish 
and Fisheries. His object was the obtainment of as full and definite 

information concerning the fisheries of the Great Lakes as it was prac- 
ticable to secure. The expiration of the fishery clauses of the Treaty 
of Washington in 1885 made it important that the actual condition of 
the fisheries on our northern border should be well understood, in 
order that the Government might be in possession of such facts as 
would be needed in shaping legislation or conducting negotiations 
relative to the international questions connected with the fisheries 

- prosecuted adjacent to Canadian territory. 

The lake fisheries have attained a development in recent years which 
has materially increased their importance. There is also an intimate 
connection between the fisheries prosecuted by the Americans and Ca- 

-nadians on the lakes, and legislation or negotiation bearing on the 
matter of fishery relations between the United States and Canada 
might be influenced considerably by the conditions existing in the lake 
region. 

The rapid increase in the population of the west was known to have 
exercised a marked influence on the development of the fishery inter- 

ests on the lakes, and it was believed that the changes which had taken 
place since the census year of 1880 were so important as to make the 
figures and facts obtained at that time no longer a safe basis for im- 
- portant action. , 
4 It is also a fact that no such exhaustive investigation into the condi- 
; tion of the lake fisheries and their geographical and industrial rela® 
_ tions had previously been prosecuted, and there was a lack of detailed 
} information that was necessary to place the Government in full posses- 
. sion of all the questions involved. 
The artificial propagation of fish in the region under consideration, 
_ by the National and State commissions, is a matter of much conse- 
quence and one which has engaged the active interest of the U. S. 
_ Fish Commission. This inquiry had, therefore, an additionally impor- 
; _ tant object, since it is only by such investigations that the full effects 
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of fish culture can be comprehended or intelligently understood. It is 


apparent that statistics, and such other information as is contained in — 


this review, are necessary for the purpose of comparison, and furnish 
the only means for obtaining a definite understanding of the changes 
which may occur in fishing as a result of artificial propagation. 


In the preparation of the review an effort has been made to present 


in considerable detail all the salient points, among which may be spe- 
cially mentioned the geographical aspects of the fisheries, their com- 


— - 


~ 


mercial and economic importance, and the history of particular events — 


which have been influential in their development. Less consideration 
has been given to natural history and the various scientific problems 
connected with the fisheries. 


There is a marked similarity in the fisheries of different sections of 


each lake, which have been treated separately in this review. On this 
account, and because of the desire to make each geographical section 
complete in itself, in order that there might be no misconception in re-_ 
gard to the relations it bore to the entire fishing industry on the lakes, 
a certain amount of repetition was unavoidable. 

The fisheries of some localities have been discussed in great detail 
for special reasons, while less consideration has been given to similar 
fisheries prosecuted in adjacent waters. The same is true in regard to 
the discussion of the methods of preparation of fish and Retin 
products. 

Particular attention and considerable space has been given to fish- 
eries that are unique or which have recently been introduced or devel- 
oped, and whenever it seemed practicable to advise changes to benefit 
the fishery, suggestions have been made for improvement in fishing ap- 
paratus, methods, and other conditions bearing upon the industry under 
consideration. 


2. HISTORY OF THE INVESTIGATION. 


The investigation of the lakes was prosecuted under the immediate 
direction of Mr. R. Edward Earll during the months of August, Sep- 
tember, October, and November, 1885. He was assisted in the field by 
Messrs. Merwin-Marie Snell, Frank N. Clark, Seymour Bower, S. P. 
Wires, J. Frank Ellis, and E. A. Tulian, all members of the U.S. Fish 
Commission. 

As a preliminary step, the Lake Region was divided into sections, to 
which the different agents were assigned. It was thus possible to cover 
the entire coast-line, over 3,500 miles in length, in a comparatively 
short time, and for the agents of the Fish Commission to visit each fish- 
ing center and have personal interviews with the fishermen and others 
interested in the fisheries. 

The particular sections of coast canvassed by the different agents 
were as follows: 

R. Edward Harll and Merwin-Marie Snell, Lake Superior entite' 


: 
: 
. 
. 
\ 


FISHERIES OF THE GREAT LAKES IN 1885. 9 


: Lake Michigan on the west side south to Chicago, Illinois, and on the 
east side south to Frankfort, Michigan. 


Frank N. Clark, Lake Huron, from Hammond’s Bay north to the 


- Straits of Mackinac and eastward to the Canadian line. 
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S. P. Wires, Lake Huron, from Hammond’s Bay to Ottawa Bay. 

HE. A. Tulian, Lake Huron, from Ottawa Bay south to Port Huron, 
Michigan; St. Clair River, Lake St. Clair, Detroit River. 

Seymour Bower, Lake Erie, from the mouth of the Detroit River to 
and including Hrie, Pennsylvania. 
_ J. Frank Ellis, Lake Michigan, from Chicago up the eastern shore to 
Frankfort; Lake Hrie, east of Erie, Pennsylvania; Lake Ontario entire. 


3. PREPARATION OF THE REPORT. 


The compilation of this review has been delayed for various reasons, 
and at the time I was appointed in charge of the Division of Fish- ~ 


_eries, in May, 1888, it was hardly more than begun. Chief among the 


reasons referred to were the press of other matters connected with the 
routine work of the office, the absence in the field, for a greater or less 
time, of each of those intrusted with the preparation of the report, and 
the small force avaiiable for writing the details of fisheries of such mag- 
nitude from field-notes, many of which had been collected by others. 
Appreciating the importance of the publication of material gath- 


ered in the investigation previously alluded to, I made arrangements 


at the earliest opportunity for the completion of this review, and dur- 
ing my absence from Washington, in the summer and winter of 1888, 
the work was placed under the immediate supervision of Dr. Hugh M. 


~ Smith. 


The review is based chiefly on data obtained in 1885. In some in- 


stances, however, it has been practicable to bring the information 


down to a later date, the object being to give a clearer conception of 


the special fisheries under consideration. It has been compiled by 


Hugh M. Smith and Merwin-Marie Snell. I have added descriptions 
and illustrations of the boats and vesseis engaged in the lake fisheries 


in order that their peculiarities might be fully understood. 


It has been deemed advisable to publish with the review figures of 


_ the different species of fish that constitute objects of the lake fisheries. 


Outline maps show in detail the relations of the lakes to each 


- other, and the condition- of the pound-net fisheries at the time the in- 
vestigation was made, so far as relates to the number and location of 
a pounds in each lake. In a few instances, however, an apparent slight 
_ discrepancy occurs between the number of pound-nets on the maps 
_ and the number mentioned in the text. This is accounted for by the 
fact that the text includes the greatest number of nets in use at any 
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i 


agents of the Commission. It was not practicable to ascertain the loca- 


tion of apparatus which was put down after the region had been visited, 


although the number of nets set after the canvass had been made by ~ 


the agents of the Commission was accurately obtained from the fisher- 
men, who sent the information to Washington on circulars left with 
them for that purpose. The variation is comparatively unimportant, 
but, nevertheless, might give rise to some misunderstanding and ques- 
tion if not explained. 


4. IMPORTANCE OF THE LAKE FISHERIES. 


In order that the increasing importance of the lake fisheries may be 
fully appreciated, it is only necessary to call attention to the extent of 


country over which the products are distributed; to the large and grow- _ 


ing population dependent upon those fisheries to a greater or less extent 
for their food supply; to the thousands of men who find profitable em- 
ployment in fishing or as preparators of fishery products; to the capi- 
tal invested in the industry; and to the other important occupations ~ 


related to or dependent upon the fisheries, the most noticeable of which — 


is salt mining, ice harvesting, barrel and box making, boat and vessel 
building, and net and twine manufacture. 

But while commercial fishing is the chief and practically the only 
subject considered in this review, the importance of the pleasure fishing 
upon the lakes has been incidentally referred to, and this is a matter 
that it seems appropriate to call attention tohere. Although there are 
no Statistics to show the amount of fish caught by sportsmen and other 
pleasure seekers, and it is not probable that any such data could be 
easily and satisfactorily obtained, it is, nevertheless, known that the 
quantity and value of the fish so taken amount to a large aggregate. 
As an illustration of the importance this pleasure fishing assumes in 


some localities, the writer feels safe in estimating, from his own“obser- _ 


vation, that no less than $10,000 worth of fish are taken for each year 
from the breakwater at Chicago by men, women, and children who go 


out there in summer for a day’s outing, and nearly all of whom catch * 


more or less fish. 


+. ARTIFICIAL PROPAGATION OF FISH. 


Of all the questions involved in a consideration of the lake fisheries 
and their continued success none is of greater importance than that of 
the effect which may be produced upon the abundance of fish by artifi- 
cial breeding. Allusion has been made to this in a previous paragraph, 
where was shown the special need of obtaining statistics from which 
proper deductions could be made regarding the effect of fish culture. 
Indeed, the matter was thought to be of such great importance that a 
preliminary inquiry had been made previous to 1885 to ascertain the 
effect of fish hatching. The U. S. Commissioner of Fisheries, in his 
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annual repoft for 1884, called attention to a visit made by Mr. Frank 
N. Clark to the principal fishing stations on Lake Erie, with a view to 

ascertain whether the planting of 82,000,000 whitefish fry between 1875 

~ and 1882 had been productive of good results. One-half of this num- 
ber, being planted in 1881 and 1882, would not have been of suffieient 

size to be caught, and could not therefore affect the fisheries as early 
as 1884. Although Mr, Clark found that the constant increase in the 
number of nets tended to make up for any apparent ‘decrease in the 
abundance of fish, as the result of his inquiry he was of the decided 
opinion that not only had the decrease been arrested, but that there 
had been a tangible and Sey increase, taking all things into 
consideration. 

For about thirteen years prior to the investigation made by Mr. 
Karll and his associates, more or less had been done in hatching fish 
artificially on the lakes by the U. S. Fish Commission, the fish commis- 
sions of the states bordering on the lakes, and by private individuals. 

Much of the early work was, however, experimental, the efforts of 
those interested being of necessity directed principally toward devel- 

- oping methods, and thus laying the foundations for effective systematic 
‘work. The question of acclimatization, which is so closely allied to fish- 
breeding, was also a matter that attracted attention. 

The first attempts at artificial propagation in the lake region were 

- made by the State Fish Commissions, and resulted in planting a small 
j number of whitefish fry annually for some years prior to 1880-’81, 

a about which time the work of the National Commission began. But_ 
i before the winter of 1882~83 the work was conducted upon too small 
E a scale for its effects to be apparent, and, indeed, it did not attain any- 
_ thing like adequate proportions until two or three years later. 

4 The amount of whitefish hatched and put into the several lakes by the 
_ U.S. Fish Commission, to and including 1885, is shown in the follow- 
a ing table compiled from the Annual Reports. The figures for 1875~76 
4 represent fish hatched at the expense of the Commission by Messrs. N. 

B- W. Clark & Son, in their hatchery at Northville, Michigan, which was 
not purchased by the Government until August, 1880. 


a A.—Table showing the number of whitefish artificially propagated and put into the waters 
-) of the Great Lakes by the U. S. Fish Commission prior to 1885. 


mated. o.o... 14, 000, 000 | 68, 690, 000 | 81, 515, 000. 10, 250, 000 000 | 41, 750,000 | 18, 500, 000. 234, 705, 000 


Lake Lake Lake Detroit Lake Lake 
oid Superior. | Michigan.| Huron. River. Erie. Ontario. Total. 
_:1875-’ UI (ees PO OOO Ty ee wise sup Nose tac cei ok 73 G00 G00 oo. an enl 1, 130, 000 
ES CR are 5,000,000 | 2,000,000 | 1,000,000 | 1,250,000 | ........-.. 9, 250, 000 
See <-22--) 22.22... 7,500, 000 | 2,000,000 | 1,250,000 | 3,500,000 | 3,500,000 | 17, 750, 000 
882-"83......... 4, 000, 000 | 11, 000, 000 | 16,015,000 |........2... 7, 000, 000 | 9,000,000 | 47, 015, 600 
et 6, 000, 000 ; 20,000, 000 | 27,500, 000 | .-....-.--. 12,000,000 | 6,000,000 | 71, 500, 000 
884-85 ........ 4,000, 000 | 25,060,000 | 34,000,000 | 8, 000, 000 | 17,000, 000 | .........-. 88, 060, 000 
ee 
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Considering the slow growth of the whitefish—three td four years A 
being required for it to attain maturity—it will be seen that the effect 


of artificial fish-breeding on the lakes could not be fully ascertained, nor _ 


could it be fully appreciated in 1885, for sufficent time had not then 
elapsed to put fish culture to a crucial test. Still, from the facts ob- 
tained at that time, the fair and aatural conclusion is that but for the 
assistance given to nature by man, the supply of the most important 


species of lake fish would have been so much reduced in a short time — 


that no remunerative fishery could be supported, while this class of food 


would become a luxury attainable only by the rich, instead of being 


cheap and available to all. 
This was the almost universal sentiment among those qualified to 


judge. This opinion has been fully substantiated in recent years, and _ 


notwithstanding the use of greater quantities of improved apparatus 
for the capture of fish, and much activity in fishing, the general verdict 
is that instead of a marked decrease in abundance, which might be 
expected under natural conditions, there has been a very noticeable 
increase in those regions where fish-cultural operations have been of 
sufficient magnitude and there has been time for the fish to reach ma- 
turity. 


In the years succeeding 1885 fish culture has been carried on more— 


extensively in the lake region, and an investigation of those fisheries 


now will doubtless show most fully the important influence which man —_ 


can exert by breeding fish. 
Partial returns for 1888 indicate a marked increase in the abundance 
of fish in localities where artificial propagation has been systematically 


carried on upon a large scale. This is especially noticeable in the fish- 
eries of the western end of Lake Erie. In the region embraced be¢ween — 


Toledo and Vermillion, and including those towns, together with Port 


Clinton, Sandusky, Bass Islands, and Huron, the increase in the quantity — 


of fish taken in 1888, as compared with 1885, amounts to about 12,000,000 
pounds, having a market value of over $300,000. In the case of white- 
fish the catch in 1888 in the region named was nearly as large as that 
of the entire lake in 1885. 

The great consequence of this will be appreciated when the large and 
increasing numbers of people within easy reach of the principal lake 
markets are taken into consideration. At the present time they depend 
largely upon the lakes for a supply of fish food, and this dependence 
will increase in coming years with the growth of population. 


6. COMPARISONS WITH 1880. 


In the annual report of the Commissioner for 1884 it is stated that ‘it 
is now proposed to collect systematically the statistics of the fisheries of 
the Great Lakes in 1885, and to show by comparison with corresponding 
figures made by the Guusivs of 1880 more accurately what the change has 
been, whether for the better or the worse.” 
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With a view to present in as condensed a form as possible the com. 
parative figures for 1880 and 1885, the following concise tables are pre- 
sented, which show at a glance the changes that occurred between 
those years. 

Reference to the table of men employed in the fisheries shows a net 
increase from 5,050 in 1880 to 10,355 in 1885, the increase being marked 
in Lakes Superior, Michigan, Huron, and Erie, while Lakes St. Clair 
and Ontario show a slight decrease. 

The capital invested in the fisheries in 1885 exceeded by $3,174,106 that 

of 1880, the augmentation being shared by all the lakes, Particularly 
worthy of notice is the large increase in the number of steam fishing- 
vessels employed, especially on Lakes Michigan and Erie. The aggre. 
gate quantities of all the principal forms of apparatus were greater in 
1885 than in 1880, although, to cite individual lakes, fewer pound-nets 
were operated in Lake Ontario, less gill-nets in Lakes Ontario and St. 
Clair, and fewer haul-seines in Lake Huron and Lake St. Clair than in 
the earlier years. 

he yield of the fisheries, however, is the most satoronese subject for 

- comparison, and is particularly so at this time, since the figures must 

Serve as a basis for deductions in future years as he the practical results 

of the artificial propagation of fish. 


Be Table showing in detail the changes in the number of persons, vessels and boats, amount 
and value of apparatus, and capital invested in the fisheries of the Great Lakes from 


‘ 1880 to 1885. 

3 

3 

§ ii Steamers. Vessels and boats. 
Lakes. Number. | Number. Value. Number. Value. 


seat a —— 


1880. | 1885. | 1880. | 1885.| 1880, | 1885. | 1880.) 1885.| 1880. | 1885. 


— | —<——<—_}__ lf 


MIERIOR <5 0 ion weave wade da chanat 414} 914 4) 15] $9, 400'$68, 100] 157| 504/$16, 840/932, 635 
MMDPIGAN. 22.0.3. cceence-oc. cee. 1,578 3,378] 30] 82] 63, 400|267, 600| 806] 1, 320| 69, 975/100, 726 
Se raron Benes of Be ana. case mine 470} 892 3 10} 7,000} 41,300} 108) 551) 18,905} 31, 646 

2 

9 

1 


«St. Clair and tributaries. ......... 356} 272 2} 3,000} 1, 150 50| 213! 5,000} 6, 307 
ER aR SIS ol ogee eee 1, 620| 4, 298 53) 38, 400/178, 200} 593) 1, 483) 45, 480/120, 557 
. Ontario EE aE S Saget geen Berar 612} 600 2} 3,600} 4,800} 166) 465) 9,500} 15, 648 


——_— | OE |S | | eS | 


A EE eee ee mene 5, 050/10, 355 49} 164/124, 800/561, 150} 1, 880) 4, 536/160, 700 307, 519 
Pound-nets. Gill-nets. ~ Haul-seines. 
Lakes. Number. Value. Number. Value. Number. Value. 


| | —_ | $$$ $f 


1880. | 1885.} 1880. | 1885. | 1880,| 1885.) 1880.| 1885.| 1880.| 1885.| 1880.| 1885. 


x_n | EC J | | 


~ he Ag neeoe 43) 230/$14, 950/$67, 520) 4, 630] 7, 557/$25, 280.$78, 082 32 43/$2, 010)$2. 920 
Pitot iats = sta 476] 710)185, 425|252, 540/24, 599/58, 516/124, 740 326, 902 19 87| 2, 040) 6, 950 
Lae tae eee 189} 586} 49, 425/113, 350) 3, 360] 3, 444} 20, 600) 35, 333 BBitts..s , GURlsoeane 


ATIOS.w0---- 22ers ene|eoe--- dae 12,550; 180 23| 1,080 160 42 34| 6,000) 8, 825 
ELIO- 222. seen es en ene 758} 928/233, 600 252, 285) 5, 775|22, 644) 22, 500) 75, 507 18 71} 2, 800) 8, 320 
BERGE r elnie me nanes oo 34 14 14, 000) 6, 975) 6, 000 4, 722| 20, 000} 23, 952 9 69] 1, 950) 3,177 


148) 304/20, 400/30, 192 


539, 936 


B.—Table showing in detail the changes in the number of persons, a Cun ekiat| 


Total capital in. — tie, 


Other apparatus 
of capture. Shore property. vested. 

Lakes. | ——- | —— ———___ 
ir Value. Value. : Value. ae 
1880. | 1885. 1880. 1885. 1880. 1885. 
NER ee eet cee $200; $1,155! $12, 700/ $177,521) $81,380] $427,933 
ri ete ete cede eres Gace 1,455 13,757| 104,100; 788,356] 551, 135] 1,757,831 
he ete ic ee vo 3,500| 23,100] 3, 700| 140,620} 108,730] 385,349 

St. Clair and tributaries..............--. 11500; 3,819| 24,000| 218,270, 40,580; 251, O81 
ih ba, PAL MBG, Bohs 8,645] 79,705 163,675 847,564] 515, 100| 1,562, 13e 

7) SSE iene ann an age eae, | ae HE 3 25,097; 5,000 56,100] «54, 050| | 135, 749 

Bad hee Giclee Thy Wes Des. ie, 800; 146,683) 913,175) 2, 228,481) 1, 345, 975] 4, 520, 081 


C.—Table showing the variations in amount and value of fishery products on the Great 
Lakes from 1880 to 1885. 


Primary products. 
Lakes. Whitefish. Trovt. Herring. Sturgeon. 
1880. 1885. 1880. 1885. 1880. 1885. 1880. 1885. 


ee ee ee ee ee ee ee 


Pounds. | Pounds. | Pounds.| Pounds. | Pounds. | Pounds. | Pounds.| Pounds. 


Superior Bede hae sie tie 2 2, 257, 000} 4, 571, 947\1, 464, 750) 3, 488, 177 34, 000 324, (G80) 2:36 2 ses 182, 760 
Sn a ee 12, 030, 400) 8, 682, 986/2, 659, 450} 6, 431, 298) 3, 050, 400] 3, 312, 493)3, 839, 600/1, 406, 678 r 
Pigg os tos od nse: 2, 700, 778} 1, 425, 380/2, 084, 500| 2, 539, 780] 246, 800} 1,265,650} 204,000) 215,500 
St. Clair and tribu- | 
IE eee iene oe 17, 922 7 ea W454 Neg mete cet a) [Pee Pi 250, 700} 1, 208,150} 998,500) 227, 780 

LOTT. ae ee ea 3, 3383, 800} 3, 531, 855 26, 200 106, 900)11, 774, 400/19, 354, 900}1, 970, 0004, 727,950 

MPATIO ocho ece sk c= 1, 064, 000 90, 711) 569, 700 20, 510 611, 217 408, 585) 545, 283) 386, 974 Ms 

“4 LFS 2 Nie See eg 21, 463, 900/18, 344, 004/6, 804, 600)12, 586, 665/15, 967, 517/25, 869, 458)/7, 557, 383)7, 147, 642 


Primary products—Continued. 


Lakes. All other species. Total. Value. 
1880. 1885, 1880. 1885. 1880. 1885. 
Pounds. | Pounds. | Pounds. | Pounds. 

Superior ......-2---- sees ee rene ee en eeee berate 60,875} 258, 216) 3, 816, 625) 8, 825, 780} $118, 370) $291,523 
INS Sia SSS iain t'aime way ainie's en oe hele a. /s 1, 562, 025) 3, 684, 693/23, 141, 875/23, 518,148] 668,400) 878,788 
SEL EEE CIS Na oie icin, cles Stina aie'ale e'o om alee ceininn 1, 969,195] 6, 010, 860) 7, 205, 273/11, 457,170} 195,277| 276, 397 
St. ‘Clair and tributaries..-..........:-..0: 523, 805) 708, 740) 1, 850, 927) 2,185,795} 36,273) 40,193 
Tie ROS yo es ea te! lays inin nivie le aiuie ln ateinie a siciaia wile 11, 982, 900/23, 734, 912/29, 087, 300/51, 556,517} 474, 880:1, 109, 096 
OMEN ESTERS) SSS era ae ee a 849, 800] 1, 496, 686) 3, 640, 000) 2, 398,466} 159,700, 95, 869 

SMe ts ao a vice ele wee miele cin eis aate 16, 948, 600)35, 894, 107/68, 742, 000/99, 842, 076/1, 652, o00)2, 691, 866 


Secondary products. 


Total value of 
products. 


Lakes. Caviare. Isinglass. Oil. Value. 
1880. | - 1885. 1880. 1885. | 1880. | 1885. | 1880. | 1885. | 1880. 1885. 

Pounds. diapabrs Pounds. | Pounds. | Galls.| Galls. ® 
oS es Sic Ra a ea ie, Poe een OG. este 1; 000). 2 ave $415} $118, 370) $291,938 
Michigan. %......... 31,330) 65, 975 265 910} 200) 7, 300/$6, 985] 9, 634) 675, 385) 888,422 — 
Ena te EN tere aisilic, once Ske Alle cette tall Secteiota s ateielll. custp'e late aioe ame 1,500) 52sae8 450} 195,277| 276,847 © 
St. Clair and tribu- a 
PAN eet eg aie ba at 53, 690 225 1, 550 450 800) 2, 029) 7, 584 38, 302 47, T17_ 
PE whine xine’ os 183, 642| 357, 155 3, 419 4,777| 5, 030) 6, 835/33, 346/52, 999| 508, 226/1, 162,095 ~ 
Ontario ...... ime oe lusthss dea WSL AD cil ieigitie a Sent ate Mae he coll Lyf aah a 159,700; 95, 869 

PIG x is pisinva.s ~ 930, 160| 47 909 297 1, 695, 260 


230, 160) 477, 020 3, 909 7, 297) 5, 680/17, 435/42, 360/71, 082|1, 695, 260/2, 762, 948 7 
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7. PRESENT CONDITION OF THE FISHERIES. 


Considered as a whole, the fisheries on the Great Lakes were more 
a prolific in 1885 than they had ever previously been. Individual fishing 
centers, and in one instance an entire lake, showed a diminution in the 
- eatch as compared with previous years, but the total output of fishery 
products and the total value received for the same were in excess of 
those of any other season so far as available records show. | 

This was due to several reasons. Among these may be mentioned 
the fact that more men were engaged in the fisheries than in any pre- 
vious year, employing greater quantities of apparatus and adopting 
more improved methods of handling and preparing fish for market. 

It was also believed that the effects of artificial propagation were be- 
ginning to be felt in some localities, and the increased abundance of 
fish made possible the profitable employment of additional quantities of 

apparatus. 

The following detailed tables, which constitute a statistical summa- 
tion of the report herewith presented, will convey a better and clearer 

_ idea of the extent of the Great Lake fisheries in 1885 than might be ob- 
tained from a more lengthy description: 


q ‘D. — Table showing the number of persons employed in the fisheries of each lake, together 


ss with those dependent upon them, in 1885. 
- Fishermen. 
a sae ae Depend. 
se men an ent on 
- Lakes. Praia: Semi- | prepara- Total. the fore- 
be sional, | Profes-| tors. going. 
f ‘| sional. 
Me SRI See RO aN eS hi 622| 169 123| 914| 1,688 
[ Pogan Sects etd Soe AGEs OE OED SEED Opie be Sone bona saerpa ct 1,914 | 1,140 325 | 3,379 7, 009 
EER SON oho aero wc nasvanWeeenshqeBeu.. 663 156 73 892} 2,140 
St. Clair Me DEAD ERIAON aoc kd ds Sas, Ma mcette aie me dm nc = 190 25 57 272 516 
Se esa oes bec ke aa Sacablweemamacnncowawna yc 1,977 | 1,699 622 | 4,298 8, 698 
PREIS leas eee eae oak calla ae sacivela’e Sse Suleejain'e 2 264 297 39 600 1, 143 


PE hats chloe net. vanes eas seen acwenw em ot tee. 5, 630 | 3, 486 1, 239 | 10,355 | 21,194 


 E.—Table showing the amounts and value of apparatus, including vessels and boats, the 
a value of shore property, and the capital invested in the Great Lake fisheries in 1885. 


Steamers. Sail and row boats. 


Sail- 
: Pound-| boats 
pin ‘ Gill-net Other 
Fishing. Collecting. boat net | collect- ngata: Total. 


boats. ing 
fish. 


No. | Value. | No. Value. No. No. No. No. No. Value. 


Sy ee 10} $39, 600 5| $28, 500 189 94 4 217 504) $32, 635 
SUaao eee 70| 216, 900 12] 50,700 429 352 8 531| 1,320) 100, 726 
eee 7| 27,300 3} 14, 000 42 150 15 344 551} 3), 646 

St, Clair and tribu.- 
PEGE wale os ean 1 400 1 750 2 LA ES tare 171 213 6, 307 
eet ee sna = 40) 109, 200 13} 69,000 128 267 16} 1,072} 1,483] 120,557 
MAO eer oo Ae sl | ae | Soe Re 2 4, 800 171 7 6 281 465} 15, 648 


_—_——— 


—-— ——— 


peectetera)= 128} 393, 400 36 ~ 167, 750 961 910 49| 2,616) 4,536) 307, 519 
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E.—Table showing the amounts and value of apparatus, ete. —Ci Qn 


Pd  . Apparatus of capture. 


Lakes. Gill-nets. Haul-seines. 


Other 


| 
No. | Length. | Value.| No.|Length./ Value.| Pound-nets. ha dt 


traps. 
ee ST — cate 
Feet. Feet. No. | Value. | No. | Value. No. [vatue 
SSMTOTAGL vrais pon sea: 7, 557| 4, 280, 646/$78, 082) 43] 23, 020) $2,920) 230)/$67,520) 12) $159).....|.... re 
DHicChi gan. 210 veo. ~~ 58, 516/14, 919, 964/326, 902) 87) 55,759) 6,950) 710/253, 540) 362) 6, 105)1, 505 $330 ¢ to 
Vali py i i a 3, 444] 1, 764, 492) 35, 333)....).--.-.-.]...---- 586)113, 350) 499 22) 910)... 2a) seee ot Sah 
St. Clair and tribu eat 
PAROS fa ceo esc 23 9, 400 160) 34) 13,220} 8,825) 57) 12,550) 253) 3,590).....|.-.... 
AD Rar ce 2 wie cle cn 22, 644] 5, 877, 440) 75,507; 71) 42,750} 8, 320) 928/252, 285)1, 069 62, 148} 100) 7, 500 Ie te 
Omit t Rees aoe See 4, 722) 1, 117, 309} 23, 952} 69) 42,644) 3,177) 14) 6,975)1, 045) 11, 594 336 12; $e 
LOCAL SF sisi 0/3 96, 906/27, 969, 251/539, 936 304) 177, 393) 30, 192/2, 525 706, 220/3, 240/106, 506|1, 941 941/20, 300 c 
, . os 
bs ee 
: Apparatus of capture—Continued. eek: : 
Set-lines. Value of nel aed 
Lakes. spears, Total S% 
<3 pe goon = valueof 
: ip-nets, | apparatus — é 
- Length. seg Value. | and tram- | of capture. — 
: mel-nets. i ees 
. Feet. 38 
bs SStORION << ckic th ao ats tide Cebeca Meee eee 215, 000 23, 500 $246 $750] $149, 677 
PRONE sap Sa aes ag Aig) s wie ialain milan wee 5, 596, 000 560, 400 5, 412 1, 910 601,149 
Huron’ SB relsiels satesan ga tie San aie re eR erento 90, 060 10, 000 100 90 171, 783°. 
Si Clair and dributariescccees ewe dee see 70, 200 7, 800 101 128 25,354 
WPS! Gat acta cien Sisicierajel aitenareo ams wee ee eee 4, 972, 000 504, 900 9, 652 405 415,817 | 
Ontanoe: 2.2. sc2 sececde sedate meee eee 550, 650 38, 610 488 545 59, 201 | 
Metal ahs bce et Fh te eae pelts 11, 493, 850, 1,145,210] 15, 999 3,828) 1,422,981 


SS eee a » 
— ae 


Shore property. 


; : 4 
Total .23 
Lakes. Value of | Value of Fish-cars. capital 
buildings | fixtures Working| invested. — 
and and acces- capital. 


wharves. | sories. No. | Value. 


DNOPIOL ypacckososs hooves aa $87,325] $31,171 125} $3,150) $55, 875 


WEG AIN Scie 3 c's so Sercin we wine inda amen 425, 190 87, 186 750! 20,760} 255, 220 
PATIO cases ae clcwicivis clan wie pattie meee teen 69, 199 13, 472 175} 4, 699 53, 250 
So: Clair and tributaries’ ssc. sceu eee o. 99, 600 10, 650 459} 11, 520 96, 500 
IG he tcs Gre etree woiad one a bent cote beeen 472, 967 89, 798 520 8, 399 276, 400 


CMU con ap wien dt ou awk nope Some een ee a 090 5, 500 151; — 3,010 23, 500 


F'.—Table showing by species the quantities and values of fish taken, and quantities and 
values of manufactured secondary products prepared on the Great Lakes in 1885, 


Pike and | Miscella- Total. 


; White- | , F: 
Lakes, fish. Trout. | Herring. |Sturgeon. pickerel.| neous. 


Pounds. | Pounds. | Pounds. | Pounds. | Pounds. | Pounds. | Pounds. 


Superior .......----| 4,571, 947| 3,488,177) 324,680} 182, 760] 201,404) 56, 812 8, 825,780) $291, 523 
Michigan ...5...:.. 8, 682, 986] 6, 431, 298) 3, 312, 493] 1, 496, 678} 675, 560) 3, 009, 133/23, 518, 148; 878, 788° 
SRUPON)....<.- +=... 1, 425, 380) 2; 539) 780| 15 265, 650| "215, 500] 940, 500| 5, 070, 360|11, 457, 170| 276, by 
St. Clair and tribu- 


40, 19 3 
> 4 109, 09 5 


‘) 


ee ae AL ADeL sae are) 1,208,150} 227,780} 230,580] 478, 160) 2, 185, 795 
PDE r cine sane: 3, 531,855] 106, 900/19, 354, 900] 4, 727, 950/16, 354, 065] 7, 380, 847/51, 456, 517 
eter ceca. ..... 90,711) 20,510} 403,585] 386,974} 269, 265] 1, 227, 421] 2, 398, 466 


motal:z.....- 18, 344, 004/12, 586, 665/25, 869, 458) 7, 147, 642/18, 671, 374/17, 222, 733|99, 842, 076) 2, 691, 8 
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_ RT. able showing by species the quan tities and values of jish taken, and quantities and values 
of manufactured secondary products prepared on the Great Lakes in 1885—Continued. 
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ce, Manufactured products. Gianitorat 
3 r, Lakes yea of 
es Caviare. | Isinglass. Oil. Total values proerere 
Pounds. Pounds. Gallons. 
Superior pe Le aS HE Sora aes Oats Sele ears xe 200 60 1, 000 $415 $291, 938 
; Michigan PE AR he Seasons, 65, 975 910 7, 300 9, 634 888, 422 
OR ST eR SE 2d he oe Br 1, 500 450 276, 817 
St. Clair Aa LViMbaries)..c. ..ess0ess— =e = 53, 690 1, 550 800 7, 584 47, 777 
| Sia a eee ae Ae 357, 155 4,777 6, 835 52,999} 1, 162, 095 
EM ore ate a a mae ets ome reine elm eae aiale a [faiecinlmla sf aluiain!a\u nlnin mms,|o alclo mia ala aia alaif sume cies s miem 5, 869 
PRO ac ealo eae acacia walces cme mace. 477, 020 7, 297 17, 435 71, 082 2, 762, 948 


8. FISHERY LEGISLATION. 


The marked diversity in the laws regulating the fisheries of the States 
: bordering on the Great Lakes is a matter which appears to deserve 
consideration. The desirability of having some co-operative action on 
the part of the various lake states would seem to be apparent, in order 
that legislative enactments might have an equal bearing and influence 
upon the fisheries and the fortunes of the fishermen. Much dissat- 
-isfaction is often expressed by the latter concerning the inequality 
of laws governing the fisheries in regions immediately adjacent. It 
is only natural that the fisherman who finds his work interrupted and 
his enterprise defeated by restrictive measures should feel discontented 
when he sees his neighbor just across the state line prosecuting a 
‘ similar fishery without hinderance. It is also, perhaps, an open ques- 
tion if any permanent benefit can be obtained by the enforcement of 
prohibitory measures by one state, when licenseis given to fishermen 
of neighboring states bordering upon the same lake to prosecute their 
-ealling without interference. 
_ It is not the purpose of the writer to criticise special restrictions 
vhich have been put upon certain methods of fishing, but the object is 
“more to call attention to the seeming inconsistency of attempting to 


iy 


9. CONCLUSION. 


4 ‘The foregoing will enable the reader to understand the motives that 
-ompted the investigation upon which this review is based, and will 
t the same time convey certain information that could not well be given 
ewhere, while it has thus been possible to show in a concise form the 
neral features of the lake fisheries, so that the salient points can be 
nat aglance. I trust this will at least meet with the approval of 
se who desire to know the leading facts and have no time for study- 
ABA pails. 
. J. W. COLLINS. 
fais. 135——-2 
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GILL-NET STEAMER. (See page 20.) 


Drawn by C. B. Hudson from model in U. S. National Museum. 


IL—VESSELS AND BOATS EMPLOYED IN THE FISHERIES 
OF THE GREAT LAKES. 


By J. W. COLLins. 


The vessels and boats employed in the fisheries of the Great Lakes 
have certain peculiarities. In order therefore that their special char- 
acteristics should be clearly understood the following notes and illus- 
trations are presented, these having been extracted from an unpublished 
report, prepared by the writer, on the fishing vessels of the United 


States. 
10. FISHING STEAMERS. 


At the present time there are employed in the fisheries of the Great 
Lakes a considerable fleet of screw-steamers. These vary considerably 
in size, form, and appearance. Generally, however, they resemble the 
ordinary tug used for towing, and are often spoken of as ‘ fishing tugs.” 
Some of them are employed chiefly in carrying to market the catch of 

: the traps and pounds, and are usually referred to as “ pound steamers;” 
others fish with large gangs of gill-nets, and are denominated “ gill-net 
steamers.” Occasionally they are used for towing like ordinary steam. 
tugs, and all are provided with a towing-post and cleats to which to 
fasten hawsers. ! 
_ Vessels of this class are usually pretty sharp forward, have consid- 
erable sheer, straight and nearly vertical stem above water, curving 
Sharply below to join the keel, and a round overhanging stern. As a 
rule, the midship section is full and rather flat on the floor, but some of 
the smaller steamers are sharp on the bottom. The differences in this 
respect are shown in the illustrations, Plates 1-3. The boiler and steam- 
mgine are located nearly amidships, and are covered by a deck-house, 
orward of which is the pilot-house. The smaller steamers do not usu- 
lly have any cabin, but some of the larger boats are better provided. 
h some cases the deck-house is extended aft of the engine-room, and is 
sed for the storage of nets or other material. But some of the steamers 
ive their nets stowed at the stern, where the deck is raised for the 
irpose of affording additional accommodations. 
; the gill-net steamers are provided with rollers upon their bows, as 
Own in the illustration, Plate 2. 
The fish are commonly stowed in the hold forward of the engine-room, 
3 19 
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access being had to this Teas a large hatchway eon jus Be, 
front of the pilot-house. It is often the case, as at Cheboygan, rer 
gan, that the steamers are provided with pens and ice-boxes in the hold, 
Into which the fish are put. 

When the gill-nets are hauled they are stowed below, just as thee 
come from the water; two men stand on an elevated platform in shies 
hatchway to receive ae coil away the nets in the hold. | 
_ The lake fishing steamers generally have a single mast that stands . 

forward of the pilot-house, with a stay set up at the stem head. Sails — 
are seldom used, however, but the gaff attached to the mast chiefly 
serves the purpose of a derrick, having a tackle attached to it, by which 
fish-boxes, etc., are hoisted in and out of the vessel. 

The illustration, Plate 1, is from a model in the National Museum at 
Washington, and represents a type of fishing steamer that is used quite 
extensively in the lake fisheries. ‘This is sharp on the floor, sets pretty . 
low in the water, and is considerably deeper than the majority of vessels 
of this class. The steamer represented by the model referred to has the 
following dimensions: 

Length over all, 61 feet; beam, extreme, 114 feet; draught, aft, Bly 
feet; mast, Rae. deck, 34 feet; length of galt, 154 feet. 

The illustrations, Plates 2 ana 3, of the sheer plan, deck plan, and — 
cross-sections of the Jake fishing-steamer 7. A. Merrill, built in 1875, — 
were furnished the writer by Mr. Frank E. Kirby, consulting engineer — 
of the Detroit Dry Dock Company. This represents the type of | 
steamer most commonly used for lake fishing. As will be seen, she has — 
a full midship section, rather flat floor, moderate sheer, and high free- 3 
board in ordinary ballast trim. She has a raised deck or poop aft for — 
about one-third the length of the vessel, which affords additional capac- 
ity in that section. The mast in this vessel is short, and is apparently — 
used only as a support to the gaff, upon which the hoisting tackle is : 
suspended. A small flag-pole stands at the bow. ‘The frame and — 
planking are white oak; deck and deck-houses white pine. She steams 
10 miles per hour. The following are the principal dimensions: 4 

Length over all, 75 feet; length on calculated water-line, 68 feet; 
beam, extreme, 133 feet ; ments molded, 74 feet; depth of hold amid-* 
ships, 7 feet; draught, aft, 475 feet; height of mast above deck, 203 
feet. d 

The following are some of the principal details of the steam-tug Hr- 
win, of Sandusky, Ohio, which was built for fishing with gill-nets. : 

In general appearance she resembles an ordinary tug, with sharp 
bow, stem straight and nearly plumb above water, strong sheer, round 
atern, and deck-houses (including pilot-house) raised considerably above 
the deck. There isa ‘“ break” at the after end of the engine-house, the 
stern portion of the deck being 114 inches higher than that forward of@| 
it, and only 8 inches below the top of the rail. The elevation of the 
after deck apparently serves a double purpose; there is more room be: 


af 


Report U. S. F. C. 1887.—(To face page 20—1.) Fisheries of the Great Lakes. 
PLATE Il. 


eh ea 


\ 
\ 
N 


AN FLOOR LEVEL 2 = === = ==> 5 as 


ee ee a met a ames Pee Fk ag a ch ay em esas Sy eat en can ee 


SCUTTLE 


SHEER AND DECK PLANS OF FISHING STEAMER T. R. MERRILL. (See page 20.) 


Drawn by Frank E. Kirby. 
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CROSS-SECTIONS OF FISHING STEAMER T. R. MERRILL. (See page 20.) 
Drawn by Frank E. Kirby. 
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ow at the stern of the little tug, and a better opportunity to stow the 
boxes of nets above deck aft, so that the apparatus can be set more 
readily than otherwise might a the case. 

In this after deck are two small hatches or scuttles, through which 
access can be had to the hold beneath. 

The Hrwin is 16.95 tons gross tonnage, and 8.48 tons net. She draws 
from 6 to 7 feet of water, and is sharp on the floor. 

She is propelled by a screw; has a 10 by 12 non-condensing high- 
pressure engine; steel boiler 8 feet long by 4 feet diameter; pressure, 
maximum, 105 pounds to the square inch; speed,10 miles an hour. She 
has no mast and no sail power. Cost, $3,500. 


11. HURON BOAT. > 


A special form of two-sail schooner-rigged boat, called the ‘‘ Huron,” 
and sometimes the *“* Hayward boat,” is used in the fisheries of the Great 
Lakes, and may be found at many of the lake ports, particularly at 
Michigan City, Indiana, and at Mackinac, Saugatuck, South Haven, and 
St. Joseph, Michigan. In 1872~’73, according to Milner, it was in 
greatest favor where the large gill-net rigs were used. 

This is an open keel boat, moderately sharp forward, with a round 
bilge, rather short run, no a eriane to counter, and a deep, heavy, 
heart-shaped, square stern, with the rudder hung outside. It has less 
sheer than the Mackinaw boat, and more room for nets, fish, half-bar- 
-els, etc. The foremast stands as far forward as possible, and is usually 
‘onger than the mainmast. The length of boats of this type is com- 

- nonly from 30 to 40 feet, with a beam of about 8 or 9 feet. A boat 
j v2 feet long and 8 or 9 feet wide would have a tonnage of about 5 tons. 
_ The best boats of this build have the reputation of being faster sailers 
_ than those of the Mackinaw type, and are used for fishing much farther 
from the shore, in deeper water. They are employed to a very large ex- 
tent on Lake Michigan and also on the other lakes where large gill-net 
rigs are operated; they are not, however, so numerous elsewhere as on 
Lake Michigan. 

_ These boats have been noted for the many disasters which have oc- 
eurred to them, and the consequent great loss of life. We are not 
clearly informed as to whether this is due to any fault in the boat itself, 


gers to which both boats and men aS subjected in the prosecution of 
the fisheries in that region. The only explanation of it we have seen is 
| that by Milner, who says: 

: _ “An inquiry into the history of loss of life and accidents among the 
fishermen of Lake Michigan indicates that these boats had suffered the 
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12. MACKINAW BOAT. % ae pe: 


A type of sharp-sterned, and commonly schooner- rigged, sbbat is i 
employed in the fisheries of the Great Lakes to a considerable extent, a 
and this has received the distinctive name of ‘‘ Mackinaw boat.” It : 
derives its typical name from the island and strait of Mackinaw, where — 
it was first employed, and though, in recent years, it has been adopted 
in the lake fisheries over a much wider region, the name of the locality 
- where it originated has always been applied to it. In its general fea- — 
tures it is closely allied to the “ pinkie” boats of the Atlantic coast, 
though differing in detail; it most nearly, perhaps, resembles the sharp- 
sterned small craft on the coast of Maine. | 

It is an open boat, generally provided with center-board, has sharp 
ends, the bow being much fuller than the stern, which is remarkably — 
fine, while the midship section is round and sometimes “ bulging.” 
Some of the boats are carvel-built, while others are lap-streaked, and 
they have a strong sheer. The prevailing rig is that of a schooner, 
. with jib, loose-footed gaff-foresail, and boom and gaff-mainsail, but 
sometimes a lug-sail is carried, and a sloop rig is in favor in some local- 
ities. Those employed at Escanaba, in Green Bay, Michigan, have a 
schooner rig, with three sails, but from Peshtigo River to Cedar River, 
south of Escanaba, small sloops similar to, but not true, mackinaws are 
used. 

Milner,' writing of the mackinaw boat, says: 

‘She is either schooner rig or with lug-sail forward, is fairly fast, the 
the greatest surf-boat known, and with an Seneeectaont boatman will 
ride out any storm, or, if necessary, beach with greater safety than any — 
other boat. She is comparatively dry, and her sharp stern prevents 
the shipment of water aft when running with the sea. They have been — 
longer and more extensively used on the upper lakes than any other — 
boat, and with less loss of life or accident. The objection to the more — 
general use of the mackinaw is that her narrowness aft affords too little — 
room for storage. They are employed entirely with the light-rig gill- — 
net stocks, and are usually from 22 to 26 feet in length. Lake Superior, — 
the northern half of Lake Michigan, and a large portion of Lake Huron ~ 
are the regions where they are in general use.” q 

Mr. h. EK. Earl! has furnished the measurements and other deta of 
the boat Jennie Gilbert, of Escanaba, Michigan. This boat is carvel- 
built, with a shallow keel (about 4 inches deep) and center-board. Like — 
all of her class, she has a sharp bow and stern, the greatest beam nearly | 
amidships. The bow is rather full and convex above water, particu-— 
larly at the gunwale, but is much sharper below; the sides well rounded - i} 
and *“ almost bulging in the middle,” while the stern and run taper. 
gracefully, the after section having remarkably easy lines. The stem | 


1 James W. Milner, Baport U. S. Commissioner of Fish and Fisheries for 1872 and 
1873, part IT, p. 13. 
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is nearly straight and almost vertical; the stern-post is straight and 
rakes about 6 inches. She is provided with wash-boards about 6 inches 
wide, these having alow coaming along their inner edge some 1 or 2 
inches high, to prevent water from running into the boat. 

At the bow there is a sort of half-deck or platform, on a level with 
the thwarts, running back to the foremast, a distance of about 4 feet. 
There are two thwarts in the middle or “‘ body” of the boat, these being 
separated about 9 or 10 feet. Between these thwarts is the fish-room, 
and here also is stowed the ballast, the latter being put into the after 
part of the compartment, while the forward part is reserved for the 
storage of fish. Underneath each thwart is a bulk-head extending 

' crosswise of the boat, and separating this fish and ballast room from 
the forward and after standing-rooms or “pits.” The middle compart- 
ment is divided longitudinally by the center-board case, which is 8 feet 
long, and the after end of which touches the forward side of the after 
thwart. An adjustable board platform is laid on each side above the 
thwarts ; the object of this is to protect the fish from the sun’s rays, 
which would burn and injure them, and also for preventing the too 
rapid melting of the fine ice that is thrown over them while they are 
being carried to market from the fishing-ground. 

Between the half-deck at the bow and the forward thwart is a 
standing-room or so-called “ pit,” having a platform or flooring for 
the boatmen to stand upon, and abaft the after thwart is a similar 
compartment, with a scuttle in its floor covering the “ bailing well,” 

while at the stern is a permanent seat for the helmsman to sit upon. 

The rudder-head rises above the stern-post, as is common in this class 
of boats, and is operated by a long wooden tiller. 

This boat is schooner-rigged, has long tapering masts, a moderately 
long bowsprit, and carries a large area of canvas. The foremast is 

] supported by a single shroud ona side,and by the jib-stay; it steps 
'at the after edge of the forward platform or half-deck, and the main- 
mast stands at the after side of the after thwart. The main-boom ex- 
tends about 7 feet behind the stern-post. In principle the masts are 
_ adjustable, but in boats of this size they are too heavy to be easily 
handled, and areseldom unshipped. 

_ Three sails are carried, namely, a jib, which setson a stay, a loose- 

footed gaff-foresail, and a boom and gaff-mainsail. The mainsail and 
foresail are bent to mast hoops. 

Although the boat, like others of the same type, depends chiefly 
on sails for propulsion, she has rowlocks just forward of amidships 
‘for two oars, and when there is acalm the boatmen can sit on the 
forward thwart to row, but quite frequently they stand up abaft the 
ar and “push,” a favorite method of rowing with many fishermen 
ho sail on large open boats. | 
\ The following are the dimensions and cost of the Jennie Gilbert: 

uength, over all, 28 feet; beam 7 feet 6 inches; draught, in ballast trim, 
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- non-adoption by American or other fishermen is because they consider it 


_ Huron boat speak in the highest terms of the Norwegian.” 


_ sheer, hollow floor near the keel, and more or less coneave water-line 
- forward and aft. In recent years it is sometimes built with a narrow 


with center-board up, 22 inches ; with center- ened down, 6 feet: ; length 
of masts, each, 28 feet; soee nee outside stem, 6 feet; main-boom, 18 $ 
feet; main- gaff, 9 feet; fore-gaff, 8 feet. Cost, $320. 

The boats used at oie Bay, near Fayette, iiclaeen: on Bay Aa No- 
quet, Lake Michigan, are both clinker and carvel-built, with esssen- 
tially the same form and rig as that last described. The Sack Bay 
craft, however, have their mainmast a little shorter than the foremast; 
the wash-boards are 5 inches wide in the middle and taper to 2 inches at 


the stern. The wash-boards are provided with the usual coaming on 


the inside, and some of the boats have, in addition, a bow-chock or 
wash-strake 34 inches high around the bow and extending aft from it 
for a distance of 9 feet on each side, its purpose being to keep off the 
Spray or swash when the boat dives in a seaway. 

The following are about the average dimensions of the boats of this 
region: Length over all, 26 feet; beam, 6 feet 6 inches; stem to forward 
thwart, 7 to 8 feet; after thwart to stern-post,11 feet; length of center- 
board case, 44 to 5 ree: 

At Duluth, Minnesota, the mackinaw boats average about 32 feet in 
length; at Bayfield, Wisconsin, 25 feet; and at Marquette, Michigan, 
30 feet. 

13. NORWEGIAN BOAT. 


a 


In some localities on the lakes, particularly at Grand Haven, St. 
Joseph, and Michigan City, a peculiar type of sloop or cutter-rigged 
boat is employed by natives of Norway and Sweden, who naturally pre- 
fer to use craft similar to those they were familiar with in Europe. 
Among the fishermen this is known as the “Norwegian boat,” for the 
twofold reason that in form, construction, and rig it resembles the fish- 
ing boatsof Norway, and thatitis used exclusively by Scandinavians. Its 


too heavy and unwieldy in calm weather, when rowing must be resorted 
to. Thus, although it sails well in a fresh breeze and is far superior in 
sea-worthiness to any other boat on the lakes, all the fishermen, except 
those from northern Europe, prefer a center-board boat that is lighter 
in construction, which will sail better in light winds, and is easy to row 
in calm weather. 

“At Grand Haven,” says a writer, ‘‘ we find all ‘heavy rigs’ The © 
sail-boats used are the huge, clumsy Norwegian sloops, from 30 to 40 
feet in length, with 10 feet beam, and carrying 200 yards of canvas. — 
They are the safest and driest boats used on the lakes, and, by their 
owners, pronounced the fastest as well, as they assert they can easily 
pass the lake schooners with them. Even those using the Hayward or 


The “ Norwegian” is usually a sharp-stern keel-boat, with strong | 
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PLANS OF TYPICAL POUND-NET BOoaT. (See pages 25 to 27.) 


Drawn by Henry W. Elliott. 
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; square aa oid occasionally it is fitted with a center-board. This is 
especially the case about Milwaukee.! 

> Its construction varies in other particulars, some boats being carvel- 
_ built, while in others the planks lap over each other. Most of those at 

Grand Haven are lap-streaked or clinker-built, while the opposite is 

true at Milwaukee. -In all cases, however, it has the hollow floor, which 

is such a characteristic feature of the fishing-boats of Norway and 

Sweden. 

It is usually half-decked forward and aft—sometimes decked only 
- at the bow—with wash-boards along the sidés. 

The frame is of white oak, the plank of white oak, but exceptionally 
of pine, the deck at each end and the wash-boards are usually pme, and 
the fastening is wrought-iron, well riveted on inside. 

The rig is that of a sloop or cutter, a boat having one. mast and 

4 usually carrying three sails, mainsail, forestay-sail, and jib. The jibs 
are generally set flying without a stay, and doula’ a boat will have 
two sizes of jibs, a large one for moderate winds and a small one for 
heavy weather. Sometimes a gaff-topsail is used in light winds. 

The cost varies, according to the best authorities, from $300 to $1,000. 
The average would be about $600. Captain Coffy thinks the average 
cost will not exceed $325. 

The dimensions vary from 25 to 35 feet in length. The following oe 
ures have been obtained from three places: 

Grand Haven, Michigan: 


aoe os eater a een, oo nls sitar eon feet.. 25 to 30 
PY AUVOTLe WO BMY SS Oe oe 2 Waals os ccicieiseces cls do.2. > SAGE 
ieneih-oOf MASh sss peo sat asve ce wes sas ces do... 25 to 30 
Diagnieter-ef mast Ase ocae cowl e cata eo oes inches.. 7 to 9 
Length of bowsprit, outboard................ feet.. 14 to 16 
Racine, Wisconsin : 
Distro Te, VEEN a Ws Selina ents at eco a ee /opiele,s His feet.. 25 to 30 
Bega 6 eee actrees anise ee dks pode See do...” SGorkt 
PergOL SHASEL OF octre <-> Seis cies sein eet Pos do... 24 to 28 
inmeter ton mast bei6 si ecoe asia cin mare 5 ' inches.. 8 
BOWSPTib, OUCHOALG) os toce dsc daisice reg sie etbs feet.. 12 to 16 
Milwaukee, Wisconsin: 
WCHL Or ely Gl bien dace. 22d e ll ci cde s hewn n wag feet.. 35 
Pea Es Sieh sana Who eae oh mane Boe Sete Oe elena do... 84 
cS oh gee aia AR ARR er Sas ae aay pam Rae ey tas SEE do... 34 
ROA L IMAG A Is Sonn Sao ercwe do SEO aces ween do... 20 


These boats usually carry from three to five men, but sometimes as 
many as Six. 
14. POUND-NET BOAT. 

For attending the pounds on the Great Lakes there are employed a 
= arge number of schooner-rigged boats, which in shape more or less 
closely approximate to the form of the sharpie. There appear to be 


P: ~ 1One who has sailed in these boats says that those which are sharp aft are better 
_ than the square-stern class, especially when fishing or running in a heavy seaway. 


resembles in the shape of its hull the Connie) sappies “fucivene 
wider, more clumsily built, and in form may be classified as of the fla ep 
iron shape; the third kind of pound-boat is built of rough boards, and E 


shaped much like the others, but is propelled by oars only or towed. 


_ As has been said, these boats more or less closely resemble the Noa 


England sharpie, and this is doubtless due to the fact that the pound- - 
~ fishery on the lakes was established by the fishermen from that section — 


who were familiar with the sharpie and found it well adapted to their — 
work on these inland seas. a 
The local variations in size, rig, etc., have been briefly summarized — 
by Mr. Kumlien in the following notes written in 1880: | 
Lake Superior.—Bay field, Wisconsin, the ordinary flat-bottom boats. — 
Lake Michigan.—Escanaba, Michigan, scow-like, flat bottoms, and 
carry large loads; west shore of Green Bay, Peshtigo River to Cedar 
River, average 22 feet in length, 7 feet beam, mast set in the bows like 
mackinaws, bins extend entire length, steered by a long oar. Other 
portions of west shore of Green Bay, average 28 feet in length, masts 
long and heavy; Two Rivers, Wisconsin, average 24 feet in length; — 
Michigan City, Indiana, sloop-rigged; Petoskey, Michigan, and vicin- 
ity, some have no sails and others are rigged like a mackinaw; Macki- 
nac, Michigan, same as those used at Petoskey. 
Lake Erie.-—Huron, Ohio, average 30 feet in length, 10 feet beam, 
carry from 7 to 10 tons, have 35-foot masts; Vermillion, Ohio, 30 feet — 
long, 12 feet beam, masts 40 feet; Amherst and Brownhelm, Ohio, 25 
to 32 feet in length, 7 to 10 feet beam, 24 to 3 feet deep, two masts and — 
gaff-topsail in same sheet as mainsails, no jibs, rowed inrough weather. — 
Dover Bay, Ohio, from 20 to 26 feet long, 7 to 9 feet beam; Painesville — 
and Willoughby, Ohio, from 28 to 34 feet long, 8 feet beam, 4 feet deep, — 
two masts. 
The pound-boats used at the Big Point Sable fisheries, Lake Michi- — 
gan, do not differ from those employed in other sections except, per- a 
haps, that they are a little larger and somewhat more substantially q 
built, as they are often exposed to very severe storms. 4 
The pound-boat ordinarily used may be thus described: It is an | 
open, flat-bottomed, carvel or clinker built boat, with a sharp bow; | 
slight flare to sides; a good deal of camber to the after part of the bot- 
tom, and a wide, square stern. It is not provided with a skag; the» 
rudder is hung to the stern, below which it extends. Commonly, the 
rudder is simply a piece of board set into a slot in the lower part of 
the rudder head and projecting nearly as much forward as it does aft. | 
“One of the leading peculiarities,” says a writer, ‘is its steering ap: 
paratus, which consists of a board placed crosswise in a sawed groove 
at the bottom of the rudder-post, forming a sort of a cross with arms of | 
unequal length. One of these arms extends from 2 to 3 feet forwar a 
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CLEVELAND POUND-NET BOAT, UNDER SAIL. 
Drawn by Henry W. Elliott. 
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the rudder is from 10 inches to a foot in width ate tie L and 5 
to 7 feet long.” 

- _The object of this contrivance is to obtain as much force as possible 
with the small immersion which the rudder has. The pound-boat has 
a large center-board; there are two thwarts, one of which is placed at 


each end of the center-board, and two bulk-heads, one under the for- 


ward thwart and one about 24 to 3 feet aft of the after thwart. Between, 
these is the fish-room, into which the catch is thrown when taken from 
the pound-nets. 

Itis necessary to have a wide boat in order to secure the vine 
ity which is required for lifting the cribs or pockets of the pounds 
and it is also desirable to have a boat for this work which will carry 
a large load of fish on a very small draught of water. These boats 
are roomy and well adapted to transporting fish from the nets to the 
packing and freezing houses, and it is also claimed that they are fast 


familiar with boats would readily understand that they could not sail 
_ very rapidly close-hauled by the wind, especially if there was any sea 
on. Their flat bottom and light draught cause them to pound so heay- 


sea with any success. 

y The pound-boat has two tall, tapering masts. The foremast is 
_ stepped close to the stem, while the mainmast is placed at tie after 
- thwart, which, in a 40-foot boat, would be 16 or 17 feet forward of the 
stern. Two sails are carried. The foresail and mainsail are both pro- 
_ vided with a boom, asarule. The peculiarity of the rig of the pound- 
a boat i is that the Baie are made to insert between a double gaff, so that 
E when hoisted up by a single halyard to the masthead either of the two 
_ sails has the appearance of being divided into two i the upper be- 
; 4 ing triangular and resembling a gaff-topsail. 

2 _ The relative proportions of a pound-boat, such as are used at the 
. western end of Lake Erie, are as follows: 
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The Cleveland boat, as represented in Plate 7, is not so wide alt, nor 


i m - go clumsy as the ordinary form represented in Plate 6. 
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tern, though of a modified form, having a comparatively narrow flat 


i, than that of the pound-boat. This boat is 16 to 18 feet in length and . 
F about 5 feet wide. It is used very generally by the pound fishermen 
of the lakes as a ‘‘ tender,” and is propelled wholly by oars. 


The pound-boats in use at Waukegan, Illinois, have no wash- boards 
and no sails. They have the usual flat bottom, sharp bow, slight flare — 
at the sides, and broad, square stern. Theribs are natural-growth hard- 
wood knees, and between each frame is a cross-piece on the ona from 
side to side. 

These boats are fitted for rowing, but ordinarily they are towed to 
and from the pound-net by horses; oars are: seldom used except to 


_ shove off to the traps after the position of the net is reached, and in like 


manner return to the shore. ; 

Scme of the pound-nets are as much as 7 miles from Waukegan, where 
the catch is marketed. Starting out in the morning, a horse is attached 
to a long tow-rope, and one man steers the boat with an oar, keeping — 
her far enough off from the beach to prevent her from grounding, and 
also to keep the rope in the water so that it will not drag on the beach, — 

One of the boats had the following dimensions: Length, 25 feet; — 
beam, 8 feet; curve of bottom, 6 inches. 

A pound. baat seen by Mr. Earll at the fishery of AS Booth, Bark 
River, south of Escanaba, Michigan, was a little over 24 feet ions and 
about 7 feet beam, the stern was 44 feet wide on top, and 34 feet wide 


— onthe bottom. It had the common flat bottom, sharp bow, with raking 


Stem, and square stern. It had fourteen frames, a stern seat, one thwart 
about 245 to 3 feet forward of amidships, and a bow-platform about ona 
level with the thwart, this being 24 feet long. Aft there was a platform 
raised about 6 inches and extending 34 feet forward from the stern. 
There were three rowlocks, and a notcb or scull-hole in the center of 
the stern to receive the steering-oar. 


15, POUND-NET DINGHY. 


The so-called “ pound-net dinkey,” or dinghy, is of the sharpie pat- 


bottom tapering at the ends, and astern much narrower, in proportion, 
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STAKE-BOAT AND CREW OFF MARBLEHEAD, LAKE ERIE, DRIVING STAKES FOR POUND-NET. (See page 29.) 


(At close of the season the other end of the same boat pulls the stakes.) 


: Drawn by H. W. Elliott. 
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DECK PLAN OF STAKE-BOAT AND STAKE-PULLER OF LAKE ERIE. (See page 29.) 
Drawn by H. W. Elliott 
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16. STAKE-BOAT OR PILE-DRIVER. 


‘An important factor in the pound fisheries of the lakes is the stake- 
boat or pile-driver, which is used to drive the stakes for the pounds 
when the latter are being built, and is also employed to pull the stakes 
from the lake bottom at the close of the fishing season. | 

The stake-boat is a flat-bottomed scow, with straight vertical sides 
and raking square ends. It is decked, generally has a large center- 
board, and is provided at the bow with a frame-work for guiding the 
stake-driver, which is lifted by a tackle operated by hand. Two pro- 
jecting pieces of plank form the driving platform, the stake being held 
between these until it is driven. 

At the stern end of the scow there is usually a well extending some 
distance forward and having connected with it a sort of winch or crank 
windlass which is used for lifting the stakes. 

When the stakes are to be driven the scow is secured by mooring 
lines so that she will lie steadily with a stake against her bow, between 
the two prongs of the driving platform and directly beneath the weight 
in the frame above. But when the stakes are lifted the boat is fastened | 
so that she will be stern to them, and each in turn is brought into the 

_ “ well,” where the lifting purchase can be properly applied to it. 
- The rudder is hung to the stern on one side of the well. Along 
each side are several stanchions which serve the double purpose of 
- holding on deck the stakes carried each day, and affording the means 
for fastening the mooring hawsers. 
. These boats vary in rig and size. Some of them are cat-rigged, carry- 
ing a single boom and gaff sail, like that shown in the illustration, 
_ Plate 9, while others have a schooner rig like the pound-boats. They 
_ range in length from 25 to upwards of 30 feet, and in width from 6 to 8 
feet. 
Strength and utility are the qualities chiefly sought in the construc- 
; tion of stake boats, which are generally built in a somewhat rough and 
cheap manner. 
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I11.—THE FISHERIES OF LAKE SUPERIOR. 


17. GENERAL REVIEW. 


Introductory description.—Lake Superior empties its waters into the 
lower lakes by means of the St. Mary’s River, a stream about 25 miles 
in length, navigable for lake craft of all sizes, except at its upper ex- 

tremity, where the famous falls known as the Sault de Sainte Marie 

occur, this obstacle being overcome by means of a large ship-canal and 
a series of locks erected by the Government about thirty years ago. 
The lake, following the natural curvature through its middle, is about 
420 miles long, and has a maximum breadth of 160 miles. Its depth 
_ varies from 80 to 200 fathoms. 
The Canadian shores, extending from the St. Mary’s River at the 
eastern extremity to Arrow River on the northwest, are very wild and 
contain only a scattered population of Indians and half-breeds, with no 
settlements of importance, the same being true of the Minnesota coast, 
stretching from that point to Duluth, 150 miles distant, at the extreme 
western end of the lake. The only communication along this northwest 
coast is by means of small steamers employed in collecting tish from the 
Duluth fishermen, who camp at different points along the shore during 
the summer months, and from the few Indians living in the region. The 

largest settlements are at Beaver Bay and Two Harbors, neither of 
_ which has a population of over fifty families, though at the latter point 
a railroad has been built, extending some distance into the interior, 
and a regular steam-boat connection has been established with Duluth. 
__ The southern shores are somewhat irregular, with three peninsulas, 
those of Bayfield, Keweenaw, and Whitefish Point, which extend ina 
| northeasterly direction. 

_ Off the extremity of the first-named is a group of more than twenty 
Fold, rocky islands, known as the Apostle Islands. The Keweenaw 
gop is the largest and near its base is interrupted by a short 
eanal connecting with natural lakes and rivers which allows the passage 
ie 4 lake craft without the delay and danger contingent upon rounding 
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forest, and here and there by a river of Gentidemble size, ‘thon gh] 01 
to eh rocky character of the country, practically of no value for navi- 
gation. The principal rivers are the St. Louis, the Namadji, the White, 2 
the Montreal, the Presque Isle, the Ontonagon, and the Sturgeon. The 
character of es shore prevents any extensive population. There are 
frequent intervals of 50 miles or more where scarcely a clearing has been 
made or a building erected, the only inhabitants being the hunters, | 
woodmen, Indians and half-breeds. Atseveral points, however, notably 
Duluth, Chaquamegon Bay, the Keweenaw Peninsula, and Marquette, 
towns of considerable size have sprung up, these marking the lake 
termini of railroads, and having important business interests. ; 
Duluth, for many years a mere village, has recently developed unusual 
activity, and in 1885 had a population of 18,000, with four different lines 
of railroad. This seems destined to be the largest city on the lake, and 
its favorable location at the extreme western end as well as its excellent 
railroad and harbor facilities, will probably enable it in the near future 
to control the trade of the adjacent States and Territories of the North- | 
west. For this reason its relation to the development of the fisheries | 
at the western end of the lake is important and intimate. 
Bayfield and Ashland, 65 miles east of Duluth, in the vicinity of the 4 
Apostle Islands, while places of only a few hundred inhabitants, are 


deavoring to build up |enae commercial interests. Ontonagon, the 
capital of a county of the same name, situated 75 miles farther ~ 
east, has extensive lumber interests, though at present it is dependent 
wholly upon shipments by the lake steamers, and during the winter 
months, when navigation is closed, the business is necessarily inter- 
rupted. The Keweenaw Peninsula is thus far the only region hav- 
ing an extensive population. The rich iron and copper mines have || 
for years offered inducements to settlers, and the entire peninsula is 
now dotted with mines worked to a greater or less extent. Farther 
east the only settlement of note is Marquette, a city of growing impor-) 
tance, which serves as an outlet for the rich iron mines lying a few miles 7) 
to the southward. | 
General sketch of the fisheries—Owing to the character of the asa | 
the agricultural interests are now wholly undeveloped, and it is doubt- | 
ful whether they will ever become important. Most of the business is 
confined to lumbering, mining, and fishing, and the products of these | 
industries are conveyed to eastern markets by a fleet of several hundre i 
steamers, barges, and sailing craft. The fisheries began in a small way 
with the earliest settlement of the country, but owing to the scattered | 
population and the distance from the markets it was many years before | 
they had grown to be of commercial importance. At first they were. 
prosecuted wholly by the Indians and half-breeds of the region, to fut: | 
nish food for themselves and their families, and it is only within the last 
fifteen years that extensive operations have been carried on by pro 
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fessional fishermen. The first commercial fishing was at the eastern 
end of the lake in the vicinity of the Sault Ste. Marie and at White- 
fish Point, where fishermen from the lower lakes located, shipping their 
-eatch to Detroit and Chicago by steam-boat; but with the building of 
railroads important fisheries have been developed at Duluth, Bayfield, — 
and Marquette, and limited interests center at Houghton and L’Anse. 
There is also a small fishery near Grand Island, and at various times 
in the past fishing has been more or less extensive at Grand Marais and 
- Ontonagon. 
During the fall months many Bayfield and Duluth fishermen go to 
Isle Royale and remain there for some weeks to engage in the capture 
_of whitefish and trout. Small collecting steamers visit the island regu- 
larly to carry away the fresh fish, any surplus being salted and sold to 
the dealers at Duluth and Bayfield. 
Pound-net fishery.—Pound-nets were first used in the waters of Lake 
_ Superior in the year 1864, when several were set in Whitefish Bay by 
fishermen from Lake Michigan. The smaller pound-nets were set in the 
early spring at various points along St. Mary’s River for the capture of 
_pike and other species that were abundant in the locality, and later were 
‘brought to Whitefish Point and fished during the remainder of theseason. 
The fishery at Whitefish Point is still important, as two years later 
(1866) fishermen from Lake Erie came to the locality and began exten- 
sive fishing operations, which have been continued to the present 
time. A few years after tie introduction of these nets at the eastern 
» end of Lake Superior they were set in L’Anse Bay and at Marquette by 
fishermen coming from other lakes. In 1871 they were introduced 
: into the fisheries of the Apostle Islands, which are now the principal 
center of the pound-net fishery, having about one hundred and twenty- 
five nets in the year 1885. They are also employed by the fishermen of 
7 Duluth, who set them at various points along the Wisconsin coast be- 
| tween iparior City and Iron River. Along the Minnesota shore of the 
: lake they have never been used to any extent except at Washoogan 
, Bay, near the Canadian line, where three or tour are now to be found. 
Several have been fished iene the shores of Isle Royale by fishermen 
- from Bayfield and Houghton, the number being three in 1885. 
x Seine fishery.—Prior to the introduction of pound-nets seines were ex- 
_tensively used for catchin g the fish that chanced to be swimming in the 
-vieinity of the shore; but these are now only occasionally employed for 
a few weeks, when die fishing is at its height, by those who are not 
4 80 fortunate as to own pound-nets. The continued use of pounds is 
| said to have interfered with the migrations of fish in the inshore 
| _ waters, and seines are not now sufficiently remunerative to warrant 
their extended use. 
 Gill-net fishery.—Gill-nets have been employed in the whitefish and 
Bout fisheries for many years, and in numerous localities they are 
‘still the most important form of apparatus used. All of the fishing 
: H. Mis. 133 a 
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‘serves as a signal to indicate that a fish has been hooked. A hundred | 
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a ne 
steamers proper, as atetineolela from those collecting fish or pana og 
ing” pound-nets, are provided only with gill-nets. The larger steamers a 
carry an enormous outfit, some of those at Duluth having more than — 
20 miles of netting, about one-fourth of which is kept constantly in — 
the water. The mesh of the nets for whitefish and trout varies accord- 
ing to locality. That for trout in the fall and that for whitefish in the — 
vicinity of Isle Royale is from 54 to 6 inches, which is about an inch — 
larger than the mesh employed for the capture of whitetish during the 
spring and summer months. Gill-nets are the only kind of apparatus — 
suitable for use in the siscowet fishery, which is now extensively prose- — 
cuted in the deeper waters of the lake at a considerable distance from _ 
shore. A few nets of small mesh are employed for the capture of her- 
ring in the fall and early winter, both in open water and through the — 
ice. Whitefish are also taken in considerable quantities with larger 
nets fished through the ice. 

Gill-nets are in very general use by the fishermen of Duluth, who set 
them in various localities along the north shore and about Isle Royale. 
They are less extensively used than formerly at Bayfield, as pound-nets 
have come to be substituted to a large degree, though some of the 
men still employ them exclusively, and a majority of the other fisher- 
men, after removing their pound-nets in August, operate gill-nets 
for the capture of trout and whitefish during the remainder of the 
season. ‘The fishermen residing on Keweenaw Peninsula catch a 
majority of their fish with this form of apparatus, and at Marquette 
the steamer and sail-boat fishermen use them extensively. At Grand || 
Marais they are the only nets employed, and at Whitefish Point large || 
quantities of fish are taken‘in them. di 

Ice-fishing —W inter ice-fishing has never been extensively carried on 
in the waters of Lake Superior, though the Indians have for many years 4} 
used spears and decoys for catching fish when their supply of other food | 
has become exhausted. Recently a limited winter fishery has sprung | 
up at Duluth, and the fishermen of Bayfield are similarly engaged” 
about the Apostle Islands and in Chaquamegon Bay for a few weeks.7 
As already mentioned, gill-nets are occasionally fished through they 
ice for whitefish, but the principal methods of fishing at this season 
are with set-hooks and with spears. The formér are attached to bent 
twigs, the free end having a line attached and bearing a flag, which | 


or more of these are frequently set in a row through holes cut in the ice, 
while the fishermen occupy themselves in keeping the holes clear from 
ice and in removing the trout. The spears are used in connection with } 
fish-lures or decoys, which are suspended in the water and kept in) 
motion by means of a string, the fisherman standing just above the 
hole in the ice and spearing any trout that are attracted by the decoy. | 

Dip-net fishing.—Another form of fishing, one which is peculiar to 
this lake, is the dip-net fishing by the Indians in the rapids at 
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- Sault Ste. Marie. This, at first sight, would seem to be a very primi- 
tive method, and one would naturally suppose that the catch would be 
unimportant, but an investigation shows that the Indians have become 
very expert in the use of these nets, and succeed in landing many tons — 
of fish during the season. Two of them fish together from a small 
canoe, one remaining in the bow with the dip-net watching for fish, 
which are seen at a considerable depth below the surface of the 
water, while the other sits in the stern and paddles the canoe about in 
the rapid current. ; 
Fishermen.—The fishermen of this lake are mostly French Canadians, 
with more or less Indian blood, and full blooded Indians, together with 

a small number of Swedes and Norwegians. Very few Americans are 

employed, though the dealers are usually of the last-named nationality. 

At Duluth and Bayfield the apparatus is supplied in large part by the 

dealers, who take fish in payment. The dealers usually furnish the 

apparatus to a reliable and energetic fisherman, who in turn makes an 
- agreement with one or two men to assist him, either for definite wages 
ora-Share in the catch. Dealers thus look to the captain of the gang 
for the settlement, and, though they claim to sell the apparatus out- 
right, it frequently happens that when the catch is small they are obliged 
to keep control of the gear from season to season and maintain an open 
account with the fishermen. At Whitefish Bay the entire plant, includ- 
ing nets, buildings, steamers, and all other apparatus, is owned by a 
- fisherman, who gives his personal attention to superintending and hires 
men for the work. At other points along the lake most of the appa- 
ratus is owned by the fishermen themselves, who either sell their catch 
to dealers or ship by steamer or rail to the larger cities. 

Species taken.—The principal species taken are whitefish, esti and 
siscowet. Herring seem to be abundant, but few are taken at any sea- 
q son, except during a few weeks in the fall and occasionally in the early 
a ‘spring. Pike are not taken in any quantities. Suckers are considered 
worthless, and sturgeon, though often captured, are seldom marketed. 
. Season.—The fishing season is shorter than that of any of the other 
lakes, owing to the severe climate. It seldom begins before May, and 
sby October most of the apparatus, except that employed in the ice- 
fishing, mentioned above, is laid aside. At Duluth there is a tendency 
to continue the fisheries by means of tugs and sail-boats well into the 
winter, and at Bayfield pound-nets have been set under the ice, but so 
far no important fishery has been developed during the winter months. 
_ Trade.—Two Duluth dealers control the entire catch of that locality, 
and send their collecting steamers to all points along the north shore as 
far as Isle Royale, a distance of nearly 200 miles, and along the south 
‘shore between Duluth and the Apostle Islands. They ship the fish 
chiefly to St. Pau! and Minneapolis, from which centers they are distrib- 
‘uted to theinterior. The steamers make frequent trips, and a majority 
of the fish are marketed fresh, the fishermen salting their catch only when 


i 
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mahiee 
the boats are delayed in reaching ion, or a times when teva is an 


that fish of large size are abundant, and the apparatus employed in 


a of the United States and State commissions in maintaining the fish 


=f 
Woe 3 


supply in the market. The catch of the Apostle Islands is controlled — 
largely by three dealers at Bayfield, two employing steamers and sail- 
boats for collecting fresh fish, and the other handling salt fish ee 
clusively. Nearly all of those landed fresh are sent to Minneapolis 
and St. Paul for distribution. The salt fish are chiefly consigned to 
Chicago, Detroit, Cleveland, and Buffalo. Nearly the entire catch be- 


ee ed Seaae 


- tween Ontonagon and Huron Bay is salted, as there are there no fresh- 


fish dealers, and little opportunity for handling fresh fish. The same 

is true of Grand Island and vicinity. Good railroad facilities at Mar- 

quette enable the fishermen to ship the bulk of their fish fresh. 
Whitefish Point being located almost in the path of the lake steam- 


ers, arrangements have been made by which those bound for Chicago 


touch there regularly, thus enabling the fishermen to dispose of most 
of their fish fresh. The fish taken by the Indians near the mouth of 
the St. Mary’s River and those caught along the Canada shores to the 
northward are landed at Sault Ste. Marie and iced for shipment to the 
principal cities of Ohio, Michigan, and Illinois: 

If we except the few fish smoked by the Indians for their own use 
and the limited quantity similarly prepared by a dealer, who began 
business at Duluth in 1885, there has been no smoking of fish along the 
shores of Lake Superior. An explanation of this is found in the fact 


most localities is not adapted to catching small fish, which, owing to — 
the demand for large ones at a good price, are the only ones that could — 
be smoked with profit. j 

Propagation—Shortly after the close of the investigation of 1885, © 
the results of which are embodied in this report, the leading fishermen ~ 
of the lake organized themselves into an association for the promotion — 
of wise fishery legislation and of the artificial propagation of the 
principal food-fish of their waters. Their appreciation of the past work — 


supply of the country, was shown by the following petition presented by q 
citizens of Duluth in the spring of 1886, asking for the inauguration o : 
extensive fish-cultural work in Lake Superior. This document, which 
seems worthy of presentation in full, reads as follows: 


The fishermen of Lake Superior, whose market and shipping point is at Duluth, 
Minnesota, feel the need of some relief being obtained for them from the U.S. Fish Com- 
mission, and ask a careful consideration of the facts as presented to Prof. Spencer F. 
Baird, the Commissioner, and do hereby petition you to use your influence in securing 
for them the favors herein set forth. F 

They have formed themselves into an association to promote their mutual interests, — 
their aims and objects being to bring about a better understanding of the fishing 
laws of States; a uniform action amongst the fishermen concerning the regulation — 
of the sizes of the meshes of all kinds of nets, and the enforcement of the laws con- 
cerning them; and also to secure the artificial propagation of the spawn of bow he 
whitefish and lake trout by a fish hatchery, 3 
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LAKE TROUT (Salvelinus namaycush). 


Natural size of artificially propagated specimen raised at Northville, Michigan ; 3 years and 3 months old ; weight, 1 pound 5} ounces. 
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i To this end we have pledged ourselves to aid by manual labor, and by the use of : oN 
, i our fishing plants and men, in procuring spawn in the season for such a fish hatchery. 
Realizing that the capital invested in the fishing industry is not proving remuner- cutee 
ative under existing circumstances, and realizing from our past experience of the " 
- continually diminished catches both of whitefish and lake trout that the fish are 
decreasing by one-third of the previous year’s catch year by year, we therefore feel 
the necessity of providing for larger deposits of the fry of these fishes, and assure 
you that a better sentiment is prevailing to-day amongst fishermen concerning the 
production of such fry. 

_ While gratefully acknowledging the good work done by the Minnesota Fish Com- 
- mission for us as fishermen, and the kindly interest evinced by Hon. Spencer F. 
- Baird in the wellfare of the fishermen of Lake Superior, yet we pray you to introduce 

a bill asking for an appropriation to establish a fish hatchery under the instruction 

7 sand charge of the U.S. Fish Commission ; and we have assured Professor Baird that 

we will aid by such manual labor as may seem fitting to the U.S. Fish Commission 

A or the assistants and place our apparatus and fishing plants at their disposal in col- 


 lecting and procuring spawn for this hatchery, and to this end your petitioners will ay 
ever pray, ete. 
R. H. PALMER, E. S. SMITH, 
President. Treasurer. 
MARTYN WHEELER, EBENEZER FALCERNER, 
Rasmus S. JOHNSON, WILLIAM OSBORN, & 
NILs HARRISON, . And one hundred and fifty-six others. 


Vice-Presidents. 
_ W. Davin TomLry, 
y General Secretary. 


_ In accordance with this petition a hatchery has since been established “a 
at Duluth by the U.S. Fish Commission and placed in charge of Dr. 
R. O. Sweeny, an experienced fish-culturist, formerly state fish com- 
| ~ missioner of Minnesota. It is one of the largest and best appointed | 
se establishments of its kind in the United States. ! 
Statistics.—The following tables show the extent and production of My 
he fisheries of Lake Superior during the year 1885: | 


Table of persons employed in the fisheries of Lake Superior in 1885. 


| Fishermen. 
Toe 

epend- , 

Town or section. Profes-|_ 5°" Pee Prepar’| ‘rotal.| ent on 

‘ rofes- Se Me Ey the fore- 

sional. | Pt : 

sional. going. 

i" Pe = 
e.. Minnesota shore north of Duluth.... ............ 5 Beutel, eames ae 30 89 
_ Duluth, Minnesota, and vicinity .................- 125 32 6 32 195 308 
ay field, ES S95 26 al ea ee 167 5 a ae ea 33 215 400 
shland, Wisconsin, and vicinity ................ 4 (REO as ee a) ae 2 23 60 
— Ontonagon, Michigan, and CMI chs co tiasein. nv i 8 SSR ate fk etal 10 15 
a. ‘eweonaw Peninsula, GU hea) oo oid om wela.ns 108 MAU De Gracies 2 130 248 
“L’Anse and Baraga, Michigan ......-.--..--..... 22 AM aie. st oe 20 82 100 
uron Bay, Michigan eS Re ae ee ee Mol oath en cscs 1 8 32 
larquette, Michigan So Oe tat 0 Nae ie ee 14 8 5 2 29 63 
u Train, Michigan Eee AOE SS eS ee 10 ie hor aS as ne 16 40 
nising and Grand Island, Michigan ........... 18 yi AEN Seed need ae ee 21 46 
ud Marais, Michigan, and WUE Vacshs has dine a c 6 1 ee Pepe ee 18 15 

hitefish Point, WENpeam es fob ee se WO: oe 3 4 23 52 ; 
Sault de Ste. Marie, Michigan, and vicinity. ee 93 8 3 10 114 220 


Setntes Salvia finns miciais cle we aie wyalcl/aiare’a oie eo'd ac 622 169 17 106 914 1, 688 
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Vessels and boats. 


Town or section. Steamers. Sail-boats. 
Fishing | Collectin Gill-net | Pound-net | Sail-boats | 
steamers. # sense boats. boats. ng ewe: ; 
; No.| Value. | No.| Value. | No.| Value. | No.) Value.| No.| Value. 
Moimesoata-shore north of Duluth. cscs sites slew s sciiock sleees ecu. 18 | $1,200; 2 $80 caeu Tes ae ; 
Duluth, Minnesota, and vicinity........ 3 | $9,500 | 2 |$13,000 | 37] 4,625 | 5 150Ge eee ees 7 
Baytield, MVSHOONSIT 0k. less, aes 1 | 11,000; 11] 5,500 | 40] 4,000} 45} 1,575 | 2 | $3,500 ¢ 
Bamand, Wisconsin, and vicinity. <0 J2..)--2:]--ecc2 a<| ote tics. . a na. 3 100 | 5 354 2 500° 
Ontonagon, Michigan, SIMD WICINEGY oo aa al a en seed erg ha oni nes 3 300} 1 $0 Too -- aegond 
Keweenaw Peninsula, Michigan........ 2 fh, 800 |: 1) 2,000" }-o17| 5; Shba a7 280s eee ene 
L’ Anse and Baraga, Michigan Cae hee ca tuall sie tod mdslfcienatell - alata nisms 4 100 | 7 By Ne ae ye 
Huron Bay, Michigan ra habe a ech etter Hl otis tim Stell Seca erc\crepesing 2 250 | 2 p> iy eae eee 
Marquette, Michigan « . 3. ..<.st< ‘> seen~s Oe Wea a1) UO Nee eS 2 245 | 2 i SE ne se 
Pte eh MICHIGAN Ras. os es eee ae Sac as oc cucdisced|sssuceee 1 90; 1 ye ee Pa Ie ais 
Munising and Grand island, Michiaam 2} .)--.- Su: |epe ace += 1 25| 3 300 1.2; |a-eeene 
Grand Marais, Michigan, and WAU. Pale tle oo mw foes “he aiew eee 2 S00 | 535] cual ceclen es cee 
Whitefish Point, MICHIs On Loses eles LNG; BOO ec a Carel cis chat oe ee ee 4 T6035). ose wee 
Sault de Ste. Marie, ee and vi- 
Po Sas ert ke es 1 122,500 | 1 | .8,000| 25) 4,375 120 | > 420°)2y. loca 
= —| —— | |} |__| -—— i 
POU stebstes Merce wats sccauiceionwee ex 10 | 39, 600 5 | 28, 500 |189 | 21,475 | 94 | 3,385 | 41] 4,000 4 
, 
; Vessels and boats—Continued. s 
od . 
a, 
Town or section. Row-boats. 3 
5 m Total. q 
. cows an eS 
Seine-boats. Siailh Fuser: a 
No.| Value. | No.| Value. | No.| Value. a 
Moannesotashore. northiof Duluth... oc coca cavowcs smamvecca sleet leesencn 15 $200 | 35 $1, 480 
Pnpn, Minnesota, And VICINITY <<... -. 2 sccececnsntveensec nos 5 $125 | 28 310 | 80 27, 710 
DERM VP BOON SIN foo 05 coo: ap ms we cn neusscensaceuay a one Siow 15 450 | 105 | 1,500 | 209 27, 525 
Ashland, Wisconsin, and vicinity ..............0---ee. TPO Ae Pig aes et ee 4 40 | 14 675 
Ontonagon, Michigan, SRE WiCMIOY: yeas - cb cane hooeesu8 3 00 4.5 abn we eee 7 430 
Keweenaw ERIN AUES DUICRIORN can onccuinetealeca ns <oawe dcop oafawchtanice wines 4 90} 65 10, 035 
L’ Anse and Baraga, Michigan satdanisosttnepe un eabh amelemre cos tale eee Skin Sioa cbee ee ees 11 275 
EVI OUM SY ee CHILO AT 2. is acu wis lciare oetoew a emiwie du acaen eee en's bee | Sscailisce 2 eae: 1 10°12 340 
Waiiyaetite: Mea 2S. oo ies cate cu'ccae Skies ude sande aide 3 65 4 95 | 13 6, 930 
_Au Train, Michigan RS SS ce eee a bear aetna a eR ac See gare BP all st stem's nie io eias eee Meee 2 1155 
Munising and Grand Island, Michigan. .........--..--------. Be eae ae ates ree SS 4 325 
Grand Marais, Michigan, and WACTNELY E Sk a 2 acces aera ai aeiae 2 75 3 55 7 430 
Wiebrensh Pout, Michioan . 2.2.0 oo es. c- cobs ckos wedaeac on 1 25 3 90 9 8, 575 
Sault de Ste. Marie, Michigan, Bid WACIDAGY ~ oe cSs ow caaee eee ake Wiens ae 21 595 | 58 15, 890 
GLAD Je cc's dninnat'ie ohiwaw waive So > adnan a Ubiapwecdsteeseaaee 29 830 | 18 | 2, 945. 519 | 100, 735 
Apparatus of capture. 
Town or section. Gill-nets. Pound-nets. Haul-seines. 
No. | Length. | Value.| No.| Value. |No.|Length./ Value. 
Feet. Feet. 
Minnesota shore north of Duluth........ 300 72, 000 | $1, 500 4} $1,400 | 5) 2,475 
Duluth, Minnesota, and vicinity......... 780 | 1,129,128 | 22,330 | 20! 7,500| 8} 5,280 
Bayfield, Wisconsin ..........---..------ 2, 000 780,000 | 11,000 | 124 | 37,200 | 8| 4,950 
Ashland, Wisconsin, and vicinity........ 150 58, 500 825,20). 6, 00042028) 5..)~in<ol| eee 
; Ontonagon, Michigan, and vicinity....... 150 58, 500 825 1 2501 Sl £1,980 
Keweenaw Peninsula, Michigan........- 2,370 | 1,057,128 | 23,550 | 10] 2,700/ 10] 3,300 
L’Anse and Baraga, Michigan inf Sialialanee ai 38 14, 580 400 Ti Re CTO Wet elem aee aoa 
siuron Bay, Michigan -.... 0.2: cewes.-- 90 32, 400 900 2 0, Le ee Pee 
Marquette, EO 0 pape ES a ea al 315 249,300 | 4,140 Bo aya Bh TO 72 
MOE LAID WNICMIC AT 225. 62 Us teehee ean 14 21, 000 168 1 250 4.223) ecemele chee ate 
Munising and Grand Island, Michigan... 20 9, 900 224 67 500 aso e ceee eeeeee 
Grand Marais, Michigan, and vicinity -.. 60 25, 200 S80 i execs eee 5 | 3,300 
Whitefish Point. Michigan .............. 60 108,000 | 2,160 GA) 2 nOT uad. 660 
Sault de Ste. Marie, Michigan, and vicin- 
DARE eat a ep le opts SE eg a , 210 665, 010 | 9, 5805} 24 | 4,850) ccc eaten aoa 
PME el aici wi ciceiawice nie wae @ifuineles 7,557 | 4,280, 646 | 78, 082 “230° 67, 520° 43 “93, 017 


: Ee TE aes ee iy aa 
va ¥ ¢ as 
hg 1 bake o ate ie Baas Pau hip Te eat ty ’ a 
i : Lj FY ay chy 
ae aR ie GREAT LAKES IN taaieers oF SOO ee 
Town or section. Set-lines. vanes Total 
. encanta! value of 
I OP Sa aa a P a apparatus 
Spears, ane’ of capture 
No.| Length. | Value. |hand-lines. , 
~ es = 
Feet. 
Pkiicaota Snore north-or OUlahe sos Sowcede seca cecwaas 25 22, 000 $50 $25 $3, 378 
- Duluth, Minnesota, and vicinity. .............-..---.---- | 30 | 136, 000 120) ) isis 2 eee 30, 310 
Rayfield, Wisconsin syd I is, a pie ge Cee a abe gall clotee' tate ae Se Nee 65° 48, 745 
- Ashland, Ue POCUEIE NTS CAT1 Cs VRC LNT Yen aint ose Swine feo oninig. cee sofas. d'a- wee cathe ee eel ee Saya ee 6, 825 
- Ontonagon, Michigan, aN RUE ed we SS ct, aah adel ein S| sees 2k bowie mite cae ae ee 1, 300 * 
_ Keweenaw Peninsula, Michigan.........--...-....-...-- 8 36, 000 48 500 27, 398 
» L’Anse and Baraga, Michigan..........-.----.2---2- 22+. |-e0-|.--- een nee |s eee ees 90 2, 560 
Huron Bay, Michigan SAR CROA Ee wae rn Ch aap cin aitie'e 2 ss attains | t= sata Ralec he nik arate a ete 1, 500 
- Marquette, PRC SRE ore emit ies ad a's wie dercu ss obo a aleteiencea ta oaS.s Skis Ube lee gk dlhaanehn ee nee 5, 670 
Au Train, Michigan BRS Ry We Ss I Ae da Wale clule ometinly 4 18, 000 28 69 515 
~Munisin ‘and Grand Island, Michigan .--.-.--.--..-----|.2--|s--e02 --0c]e ee etes 83 1, 807 
Grand Marais, Michigan, and WSN SoS oe ada wie etal sie ieceiall am sales ahaa, ate aie ore 855 
" Whitefish Point, 2 UTILS Sy Oe MR col pee ei AR oe TEN i ip | ea RnR Ge ore ai 20 4, 330 
ead de Ste. Marie, PNCUI eM WHE VICINIUS oS. owe cciaanee lo 2 leer eee ania Sears 54 14, 484 
ga et a a ea i Me RS Maen “67 212,000) 246 909 | 149, 677 
Sasa Ss ee 
Shore property. . 
Total 
Town or section. Value of vere o f capital 
ea Fish-cars. Sp ip pir invested. 
pe and ac- 
a bales cessories. 
a a 
i = ES | | 
, No. | Value. 
es M innesota shore north of Duluth..... aS eras SOOM Meese ole oe se $100 $100 $5, 358 
_ Duluth, Minnesota, and vicinity .............. Qe Peide| 5 Stertisi| lemma se 4, 675 15, 400 101, 320 
ee: 6 ay field, Wisconsin Lo ecot eee ca aA eerantet a aeke 19,250 | 25) $150 7, 860 26, 000 129, 530 
oA shland, Wisconsin, and vicinity............- TSSOP ea re ae 2S 600 600 10, 200 
-Ontonagon, Michigan, and vicinity... 22 sc." i aes | Seer 200 150 2, 580 
_ Keweenaw Peninsula, Michigan. .......-..... Diss) ee ee ee 7, 850 2, 800 57, 583 
fas Anse and Baraga, Michigan...............-. BOOS See oe | aeenies GOT ee eee 3, 942 
SEEGI I52Y, MLC HIP AM 06 - mera - ae ang nnewinen MOOT le seals sicioee 125 100 2, 465 
a M arquette, irra oui. oe ac oh au he ee POSED Os 1 teraie a otstaeye ae 3, 890 4, 025 30, 915 
ME SOIL, NALCHICMT 2 55 5. oan ee Geena scenn in| see en+ se encfnen safe ses. LO; ssh ens 640 
s Munising and Grand Island, Michigan..-...... 400 eee LE Se 1 SE ee cee 2, 686 
d rrand Marais, Michigan, and vicinity . see ae’ 2 UO Waron ates ote oP 200 100 2, 085 
hitefish Point, Michigan...............-.... Si Sa0Mses ae esss oe: 2,100 2, 100 25, 455 
ault de Ste. Marie, Michigan, and vicinity -.- 12, 500 | 100 | 3, 000 2, 800 4, 500 53, 174 
5 51 a aes eA Pra Ae 87, 325 et 3,150; 31,171 | 55,875 | 427,932 
ee 
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ee 
Table of igs of the fishers 1€8 o Lake Superior in 1885. 


Fresh. 
‘Town or section. 
White Sisco- tur : ‘ 
fish. Trout wot x eon, |Herring.| Pike ae Total. : 
heal x a EN P| 4 oes iri ey ¢~ ioe a 
Lbs Lbs. Lbs, Tbs. Lbs. |, Lbs. Lbs. Lbs. 
Minnesota shore north pe ar a 
fe of Dalnth ,.........-. 88,000 | 28 Hon y MD peo, ee 22 1 2 006-402, chee 78, 000 
< Duluth, Minnesota, and ‘ 
K OS eee 400,000 | 500,000 | 270,000 | 10,000 | 25,000 | 110,000 |......... 1,315,000 
a Bayfield, Wisconsin ....| 310,000 | 200,000! 60,060) 15,000] 40,000 | 15,000} ........| 640,000 
: Asbland, Wisconsin, ; 
and vicinity aaa aagh 22 100,000 | 125,000.) .40, 000.|-027, 000.) ¢20,/000.)7-.. 2-222) 2. oe 312, 000 
Ontonagon, Michigan, : 
and vicinity .......... 25,000 | 16,000] 2,500 }......... 1,500}. “1, 000 |:c.a0m8 46, 000 
Keweenaw Peninsula, 
NIPCANO ON Fs cece oh 116,000 Gg 4A SG000 N42 0°000t boos cues 140, 000 5, 000 7, 000 444, 000 
L’Anse and _ Baraga, : 
LEG TA eine 59, 914 Ba Pee hess eck 4,760 | 14, 280 1, 904 | d16, 122 151, 700 
Huron Bay, Michigan .. 8, 000 S000) Vas): Pia Ne es cen ve | PU eee 2, 000 15, 000 
a uette, Michigan... 96, 900 FD RO A OMe OO Ii Be oe 20460 hoe ere ace 5, 000 338, 430 
‘rain, Michigan..-. 5, 063 AG G27 ih 2 aa Oo eels 2: |i, cele elie erate ee 610 22, 300 
ee and Grand : 
Island, Michigan. -... 37, 870 TBTOS0. Ne ete tt a. 2k | sleek epee epee 6, 080 e62, 000 
Grand Marais, Michi- 
gan, and vicinity ....- 12,000} 10,000} 1,800} 1,500] 3,000)......... 2, 000 30, 300 
pein Point, Michi- 
5 SNES areas 300,000 | 148,000 |......-... 2, 500 1, 500 2, 000 1, 000 455, 000 ‘ 
Sanit de Ste. Marie, 7 
| Michigan, and vicin- , ; 
Ee A eae oes 597, 000 193,000 | 35,000 | 122, 000 8, 000 85, 000 10, 080 | 1, 000, 000 X 
BROLAL chee oni ode cet 2, 105, 747 |1, 525, 177° 600, 000 | 182, 760 | 273, 730 | 171, 904 49, 812 “4, 909 909, 730 730 4 
ih 
Salted. Total. Pi 
m 
| Town or section. " 
. . f : Value. 2 
ae Trout. mace oa8 Pike. 2 Total. | Pounds. | to fish- 4 
k ermen. F 
: ues a 
Lbs. Lbs. Lbs. | Lbs. | Lbs. | Lbs.| Lbs. ae 
_Minnesota shore north a 
af Dolnth..-....-2-+- ADKIROG SIG 000A... bs eel VEE n 58,000 | 136,000 | $3,970 
Duluth, Minnesota,and 4 
PRN PNG ole aoe w< = ola 150,000 | 400,000 |150, 000 |10, 000 |13, 000 |...--- 723, 000 [2,038,000 | 75,680 % 
Bayfield, Wisconsin ...|1, 820,800 | 305,700 | 51,000 |10, 000 | 5,000 |...... 2, 192, 500 |2, 832, 500 | 60, 080 
Ashland, Wisconsin, 
and vicinity Rae See 12, 000 2/000 . |. 1000 a tee Saltese teen 15,000 | 327,000 | 11,350 
Ontonagon, Michigan, 
and vicinity ......... 29,000 | 15,000} 3,000 | 2,500 |..-....]..-.-. 49,500 | 95,500 | 4,245 
Keweenaw Peninsula, 
iN G16) WICH s ere 158; 800: | 197, 300) |.50;000 155000 Ae Soe 22. ce cms 420,600 | 864,600 |} 34,170 
L’Anse and Baraga, P 
IOAN 2 nie a's, 2.5/0 28, 000 Le DO Wisate oe 2) ee ne Se 35,000 | 186, 700 7,496 
Huron Bay,-Michigan.-.} 28, 000 15 O00K Sa Saeece eisceakepeee: 43, 000 58, 000 2,460 — 
Marquette, Michigan .. 4, 500 20, 940 | 23, 110 TAU al A Say Ss ee 49, 250 | 387,680 | 13, 250 
Au Train, Michigan.. 3, 500 + te al Si a St a ly EE 3,800 | 26, 100 1, 77% 
Munising and Grand 
Island, , Michigan 4 32, 600 8, 600 Wesste eee ees eee 36, 200 98, 200 3, 770 
Grand Marais, “Michi- 
gap, and vicinity . 10, 000 8, 000 100° |5;1000-| sets c= 3,000 | 26, 700 57, 000 2, 080 
tee Michi- 
i ae 89,500 | 26,000 |........] 2,500 | 1,500 |2?,000 | 121,500 | 576,500 | 23,500 — 
Bale de Ste. Marie, 
_ Michigan, and vicin- 
Me as Al osc ae om 60, 000 60,000 | 10,000 }....-.. 10, 000 |2,200 | 142,200 |1, 142,200 | 48,110 © 
Migtal vic... scene 2, 466, 200 |1, 073, 590 |288, 810 |50, 950 |29, 500 |7, 200 |3, 916, 250 |8, 825, 980 |f291,938 


alncluding over 20,000 pounds of whitefish, trout, sturgeon, and herring sent to smoke-house. 

bIncluding 15,000 pounds smoked. 

eIncluding 5,000 pounds smoked. 

dIncluding 2) 856 pounds of brook trout, sold at 25 cents per pound. 

eIncluding several hundred pounds smoked. | 
ee $415, the value of 1,000 gallons of oil, 200 pounds of caviare, and 600 sounds for mueee a 

inglass. 
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18. MINNESOTA SHORE NORTHEAST OF DULUTH, AND ISLE ROYALE Piciaes 
) AND PART OF ST. LOUIS COUNTIES). 


Fishing centers.—The only places along the main shore, stretching 
about a hundred and fifty miles northeast of Duluth, from which goes 
is carried on are Horseshoe Bay and Grand Marais. 

| Horseshoe Bay.—This is a good harbor, where fishermen from Duluth 
- occasionally locate and build rude shanties during the fishing season. 

_ There is no settlement, and the fish are taken away by the Duluth 
steamers that run in solely for the purpose of purchasing the catch and 
supplying the fishermen with provisions. 

Grand Marais.—Grand Marais, the county seat of Cook County, is a 
small lake village containing three or four families of whites, and from 
twelve to fifteen families of half-breeds and Indians. There is one store, 
the proprietor of which trades with the Indians and provides them with 
small nets, in which they ‘catch fish for their own use, and occasionally 
a few pounds for sale, He also buys the catch of one or two gill-net 
crews from Duluth that remain here for a few months to fish, and 
sells them to the Duluth steamers that come regularly to purchase. 

In 1884 he handled 25 tons of fish, but in 1885 the business was greatly 
- reduced, the total for the year not exceeding 5 tons, all of which went 
to Duluth, and are included in the statistics of that city. 

Description and history of Isle Royale.—This island is 50 miles long 
by 15 to 20 miles wide. It is situated 150 miles northeast of Duluth and 
_ 40 miles northwest of Keweenaw Point. Eight or ten years ago it had 

extensive mining interests, and a village named Minong contained 
fifteen to twenty families in addition to the miners. Since that time 

the mining has been wholly discontinued and one after another the 
miners have moved from the island, the last one leaving in the fall of 
1883. The island is quite rocky, and in some places is heavily wooded 
with small trees. Its waters abound in fish of unusual size, whitefish 
of 15 to 18 pounds weight being, according to Mr. La Vaque, of Duluth, 
‘not uncommon, while those of even larger size are occasionally caught. 
The trout also are very large, averaging 15 or 20 pounds in weight. 
History of Isle Royale fisheries—The numerous excellent harbors 
make it a favorite resort for fishermen, and for quite a number of years 
those from Houghton, Bayfield, and Duluth have fished alongits shores. 
They usually provide themselves with gill-nets and camp on the Island 
during the fishing season. Formerly they salted their catch and brought 
it back with them at the close of the season. In 1883 there were 
no less than sixty crews, forty of which were from Bayfield alone, and 
in 1884 there were about two-thirds as many, but as the fishing was 
poor in that year there were very few in 1885. For ten years pound-nets 
Dwned by fishermen of the south shore have been set in these waters, 
nd as early as 1878 three from Houghton were fished with excellent 
juccess. In 1883 three pound-nets were set there by Duluth fishermen, 
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Present condition of Isle Royale jisheries.—In the year ‘1885 ahaee 

were two pound-nets, one fished by Houghton and the other by Duluth — 
fishermen. There were in addition one steamer and eleven crews of gill- 
net fishermen from Duluth and an equal number from Houghton and — 
other places. About the year 1883 steamers from Duluth began visit- 
ing the Island at regular intervals for the purpose of buying the fish 
and supplying the fishermen with provisions and such additional ap- 
_ paratus as they might require. The business has continued to develop, 
until now a large percentage of the catch is sold fresh. The fishing 
season is usually from the middle or last of August until well into 
November, when the weather becomes too stormy to admit of regular 
work, and the fishermen return to their homes and either discontinue 
tbe work for the winter or fish from the vicinity of their own towns. 
The statistics of the catch at Isle Royale is included in the figures 
for the places where the fishermen reside. 

In the fall of 1883 the yield at Isle Royale was unusually large, and 
in 1884 not less than thirty boats were there, but, owing to a heavy 
storm early in the season, which drove the fish away, the catch was so ~ 
light that they hardly paid expenses, and in 1885 there were not more 
than twenty boats. The fishing is principally from Rock Harbor, near 
the eastern extremity of the island, Siscowet Bay on the south side, 
and Washington Harbor on the western end, there being very Lie 
from the north shore. , 

Statistical recapitulation.—The number of persons employed in 1885 
in the fisheries of that part of Minnesota bordering the northern side 
of Lake Superior was thirty. These used eighteen gill-net boats, two 
pound-boats, and fifteen other boats. The apparatus of capture con- 2 
sisted of three hundred. gill-nets, four pound-nets, five haul-seines, — % 
twenty-five set-lines, and a number of spears. The total value of | 
apparatus of capture was $3,378, of shanties $300, and of cash capital 
and accessories $200. The products consisted of 38,000 pounds of — 
fresh whitefish, 40,000 pounds salt whitefish, 28,000 pounds fresh trout, — 
18,000 pounds salt trout, 10,000 pounds siscowet, and 2,000 pounds — 
pike, the whole having a value of, $3,970. ¥ 


19. DULUTH, ST. LOUIS COUNTY, MINNESOTA, AND VICINITY, AND | 
DOUGLAS COUNTY, WISCONSIN. a 


Development of the city.—Duluth, situated at the extreme western end — 
of Lake Superior, at the mouth of St. Louis River, is to-day one of the ~ 
most important shipping points on the lake. A settlement was made | 
there many years ago, but for a long time the growth of the village was | 
very slow, owing to the lack of railroad communication with the in-_ 
terior, and in 1880 the town contained less than 4,000 people. The build- | 
ing of railroads gave it a new impetus, and during the next five years it | 
developed with remarkable rapidity, the percentage of increase being © 
perhaps greater than that of any other city in the United States. The 
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population had increased to 13,000 in 1833, and in 1885 numbered about 
18,000, and the greatest activity was everywhere manifest. Four or five 

Eeitroads communicate with the interior, and this port seems destined 
: to command the water shipments from a large portion of the Northwest. 
There are already eight or ten grain elevators, and work has also been 
commenced on a series of docks, which will give abundant wharf room 
tor a large fleet of vessels. The harbor is large and well protected. 

‘There are extensive saw-mills, and quite a trade in supplying merchan- 

_ dise to the smaller inland settlements has already sprung up. 
_ _History of fishing interests.—The fisheries have developed in an equal 
ratio with the other industries. Comparatively few years ago they were 
carried on only by a few boats that fished with great irregularity, the 
_ fishermen disposing of a portion of their catch in the village and shipping - 
| the remainder to St. Paul and Minneapolis. The business was at this 
time retarded by the smallness of the demand, and, as no regular trade 
had developed, the fishermen could not carry on the work with any 
steadiness. In the spring of 1880 the entire trade was controlled by 
one firm, who had for two years prior to this time been running a small 
steamer, the Pred and Will, along the shores for a number of miles to 
purchase the fish from the fishermen who camp there during the fishing 
season. About that time another firm began handling fish, and in 1884 
a third party, owning a small fishing steamer, shipped his own catch 
in addition.to limited quantities of fresh fish whieh he bought seek aie) 
from the pound-net and gill-net fishermen. 

Present condition of the fisheries.—During the season of 1885 the trade 
in both fresh and salt fish was controlled by two firms, Cooley, La Vaque 
& Co., and the Duluth Fish Company, each having one steamer, which 
they sent to all fishing camps along both the south and north shores of 
the lake, from the Apostle Islands to Isle Royale, and to one or two little 
Canadian harbors, a distance of two hundred miles from Duluth. There 
were during the year mentioned about forty crews, of two or three men 
each, fishing with gill-nets for whitefish and trout; and three steamers, 
with five men each, engaged in the same fishery. There were in addition 
14 pound-nets owned by Duluth fishermen, and six more by those from 
f uperior, fished along the south shore. A large part of the catch is 
sold fresh, but when there is a surplus, or when for any reason the 
sollecting steamers do not arrive, the fish aresalted and sold in that con- 
dition. In 1885 the catch by Duluth fishermen and by the seines and 
pound nets at Superior amounted to 2,058,000 pounds, valued at $75,680. 
Of this amount 400,000 pounds of whitefish, 500,000 pounds of trout, 
270,000 pounds of siscowet, 10,000 pounds of sturgeon, 25,000 pounds 
of herring, and 110,000 pounds of pike, were sold fresh, and 1,500 half- 
arrels of eae an equal quantity of jee 4,000 half-barrels of 


Fishermen. _The fishermen are mostly natives of Norway, with a few 
rrench Canadians and Americans, and two or three Germans. About 
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half of the entire number are married, and nearly all bontrol their own 
apparatus in preference to fishing ‘on shares. 

Prices and trade.—The prices paid to the fishermen vary somewhat 
with the season. In spring and fall that of fresh fish reaches 5 and 
even 6 cents per pound, but in the summer it falls to 24 or 3 cents, the 
average at the time of our visit being 24 cents for trout and whitefish. 
The dealers furnish salt and barrels, and pay the fishermen $1.75 for 
filling with trout and siscowet, $1.25 for pike, and $3 for whitefish. Of 

the fresh fish landed at Duluth about 40 per cent. go to Minnesota, 
three-quarters of these being sent directly to St. Paul and Minneapolis. 
Twenty-five per cent. go to Iowa, 15 per cent. to Wisconsin, an equal 
quantity to Dakota, and the remainder to Kansas City. Of the salt 
fish fully three-quarters go to St. Paul and Minneapolis, the remainder 
going chiefly to Chicago. 

Gill-net fishery.—Gill-nets have been extensively used for many years 
in the capture of whitefish and trout, and the gill-net fishery is at 
present of much greater extent than any other. In 1880 there were © 
about a dozen boats fishing from the village. Formerly the gill-netters — 
fished in the immediate vicinity of Duluth, running their catch 
there to be sold fresh or salted, but with the introduction of steam col- 
lecting boats they were enabled to go further from home, and in 1884 ~ 
sometimes fished a hundred miles distant, the steamer going as far as 
Grand Marais. At present during the fall they fish anywhere within 
200 miles of Duluth, the steamers running to Isle Royale and along the 
main shore beyond the Minnesota boundary. ‘The fishing begins 
early in April, as soon as the ice breaks up, and, after working for — 
several weeks in the immediate vicinity, the men move to the south — 
‘shore and remain there until the middle of July. At that time the 
catch is light and about half of them “cut out” for three to six 
weeks to repair their nets, while the others proceed to the small 
harbors and creeks along the north sbore, where they are joined about - 
the last of August by their colaborers. They continue here till about 
the middle of November, when they return to Duluth and fish for two | 
or three weeks from the earhan after which their boats are hauled up — 
for the winter and the fishing practically ceases, though a few of ye 
men set nets through the ice as soon as it is strong enough for them 
to venture upon it. 

When fishing at a distance they build rude shanties, where theyll 
find shelter from the storms, and dress and salt their catch. They — 
depend wholly upon the collecting steamers, both for the transporta- — 
tion of their fish and for their supplies.. The dealers aim to secure 
as many fish fresh as possible, and for this reason make frequent | 
visits to the fishing stations, stopping both in running up and down — 
the shore. They also furnish the fishermen with salt and barrels, — 
paying them a stated price for filling them. A majority of the boats — 
carry only two men; perhaps about one-fourth of the entire number — 
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ha ve Price. and others will occasionally employ an extra man during 


et the height of the fishing season. 
Some fishermen have nets of fine twine, with a 45- to 5-inch mesh, 
for spring fishing, when the whitefish are most abundant, and others of 
54 to 54, or even 6 inches, of heavier twine, for fall fishing, when the 
trout predominate; but a majority have medium-weight nets of 5- to 
54-inch mesh, which they use throughout the entire year. The nets are 
about 250 jeitfons or 1,500 feet long, and from fifteen to seventeen 
meshes deep, costing when new about $30 each. They are set in 
gangs of five to eight nets each, each boat being provided with about 
four gangs, three of which are kept in the water and one on the shore 
to dry. One gang is hauled and set daily when the weather will per- 
mit, and in cases where fish are very abundant two gangs are occasion- 
; ally hauled. 
_ The catch, according to Mr. George N. La Vaque, who has furnished 
‘much information for this report, varies from 10,000 to 40,000 pounds. 
of fish per boat, averaging in 1884 about 30,000 pounds. Of these 
about 10 per cent. are whitefish, and 5 per cent. wall-eyed pike, the 
‘remaining 85 per cent. being lake trout and siscowet, in the proportion of 
about 9 pounds of the former to 5 of the latter. The whitefish weigh, 
© cording to the same authority, from 25 to 5 pounds each, round, the 
trout from 5 to 6 pounds, and the siscowet from 44 to 5 pounds. Of the 
entire gill-net catch from sail-boats, about one-half of the whitefish and 
one-third of the trout and siscowet are salted, the remainder, together 
with nearly all of the pike, being sold fresh. Up to 1883 gill-net fish- 
ing was wholly with sail-boats. At that time a small fishing-steamer 
was employed, and two years later there were three fishing steamers, the 
Amethyst, the J. W. Hviston, and the Henry F. Brower, carrying five 
men each, and using an average of fifty to seventy nets to the boat. The 
average catch of two of the steamers in 1884 amounted to 120,000 
pounds, the other steamer, which is employed a greater part of the 
year in marketing the catch of the pound-nets, taking only about 
20,000 pounds. None of these fish, according to Capt. E. 8. Smith, 
are salted, the steamers usually running their catch direct to market. 
 Gill-net fishing through the ice has not yet become extensive in the 
Vicinity of Duluth. The first to engage in this kind of fishing was Cap- 
tain Smith, who began in February, 1884, and was soon joined by two 
Other crews. The next year there were five crews fishing ten or twelve 
nets each. The fishing begins shortly after the 1st of January and 
continues till the ice softens and is considered unsafe for the men to 
Venture upon it. The catch, which is made up largely of trout, varies 
Considerably, averaging perhaps 20,000 to 25,000 pounds of fish for each 
Tew. 
| Pound-net fishery.—No definite record can be obtained of the begin- 
Ring of pound-net fishing about Duluth; but, about 1873, pounds were 
‘fished along the north shore of the lake, near the boundary between 
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Minnesota and Canada, and they have been Ganikerad toa limited acon 
tent in different localities since that time. In 1884 there were ten nets — 
owned by Duluth fishermen, and two additional ones owned in Su- 
perior. The next year there were twenty nets, six of which were owned 
at Superior and the remainder at Duluth. A majority of them were set 
along the outer shore, just east of Superior; but a few, fished by a man 
residing at Iron River, were located as far west as that point. The 
- nets were set in water from 20 to 50 feet in depth, having leaders 60 
yards long and pots 20 to 30 feet square, the cost, complete, varying 
from $250 to $450. They are put in the water by the middle of May, 
and fished until the 1st of August, when they are usually taken out, 
though a few are reset in October and fished for five or six weeks. The 
catch in 1884 was the largest ever known, one man, who operated seven 
pounds, stocking $9,000, although one-third of his catch was salted. 
In 1885 the same person, with nine nets, stocked only $1,200, the 
yield of all the nets being unusually light. A small steamer is em- 
ployed exclusively in transporting the catch for pound-nets during the 
season, but fishes with gill-nets at other times. 

Seining.—Seine-fishing has been followed on a small scale along the 
north shore and about Duluth and Superior from the earliest settlement — 
of the country, short seines being usually employed. A large one was 
operated, with excellent success, on the north side of Pigeon Point, near 
the Canadian line, as early as 1873, and for a number of years subse- 
quently large quantities of whitefish were caught for salting. Between 
1875 and 1880 there was a considerable amount of seining at Fond du 
Lac, about 10 miles above Duluth, on the St. Louis River, the catch be- | : 
ing chiefly pike, with a few whitefish and herring, but of late the busi- — 
ness has been of little importance. The principal seining grounds ; 
about Duluth are along the sandy beaches in the vicinity of Superior, 4 
and in 1885 five seines were operated, three of which were owned in — 
Duluth and the others in Superior. These are fished for about five s 
weeks in the spring, beginning about the middle of May, and they are — 
occasionally hauled during the first two or three weeks of November. — 
About three-fourths of the catch are whitefish, the remainder being & 
chiefly herring, with a few sturgeon. ¥ 

Hand-line fishing.—Hook-fishing through the ice has been praaueae = 
by the Duluth fishermen for some years, and, though not yet impor- é 
tant, seems to be increasing. Twelve men fished in this way during — 
the winter of 1884~’85. The fishing begins early in January and lasts 
till the ice breaks up. Hooks are set separately through holes in the | 
ice, which are arranged in rows and cut 300 or 400 feet apart. One | 
man usually tends about one hundred of these holes. He visits them — 
every day when the weather is suitable,and makes from $1 to $1.50 daily | 
in this way. The catch is chiefly trout, which at this season will bring — | 
5 or 6 cents per pound, although siscowet also are caught. Whole her-— | 
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gh ot-line fishing. —The use of set-lines is less common than formerly, 
though a few are still employed by the gill-net fishermen during the 
season of slack fishing in midsummer, and others use them for a few 
weeks at the close of the gill-net season. The lines are small, not ex- 

ceeding five hundred hooks each, and seldom more than two or three 
lines are tended by one crew. They sometimes fish them in connection 
with herring-nets, which are occasionally used in November, when it is 
“said that herring are peculiarly abundant, and, if the fishermen could 
find a market for them, could be taken in enormous quantities, though 
“ the demand is now so light that comparatively few are caught. 

 Dip- nets and other apparatus.—Dip-nets were formerly employed for 
E sveral weeks in spring at Fond du Lac for catching pike, which were 
Epaite abundant at that season, but very little such fishing is now done. 

There is no spearing of fish about Duluth, and no fykes or trammel-nets 
d ave ever been used. 

- Smoking Jish and manufacture of secondary products.—The smoking of 
ts fish has never been important, and prior to 1885 was done only by the 
fishermen themselves for their own use. In the spring of that year a 
‘Ss otchman built two smoke-houses, and engaged in preparing stur- 
geon, trout, whitefish, and herring in small quantities, smoking a total 
of perhaps 10 or 12 Lion. No oil, caviare, or isinglass is at present made 
‘the Duluth fishermen, though in former years oil was frequently 
p pared by the gill-netters, who saved the offal when dressing their 
fish, trying out, in addition, such species as could not be sold in the 
fmarkets. 

| Superior, Wisconsin, and its fishing interests.—Superior is a village of 
2,000 inhabitants, on Superior Bay, nearly opposite Duluth, with an 
excellent harbor. It was for atime the terminus of the Ginger St. 

Paul, Minneapolis and Omaha Railroad, but the company has now ex- 

ded its tracks to Duluth. Strenuous efforts are being made to de- 
Eiclop its business interests, and the good harbor facilities offer excellent 
opportunities for engaging in the commerce of the lakes. The fisheries 
have never been of great importance, though seines have been hauled 
along the sandy shores since the earliest settlement of the region, and 
Pp Ound-nets have been set in the vicinity for some years. In 1885 two 
seines were owned in Superior and used for several months each sea- 
a for eatching whitefish and herring, and three Duluth crews bring 
es to the locality and join in the work. There are five pound-nets 
pwned and operated by residents of Superior, who sell their catch to 
Duluth dealers. In 1884 one of these parties established a fish com- 
any for the shipping of fresh and salt fish, but the enterprise was 
secon abandoned. 
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20, BAYFIELD, BAYFIELD COUNTY, WISCONSIN, AND THE SHORE BE. 
TWEEN SUPERIOR AND THE APOSTLE ISLANDS. pe 


The main shore.—This strip of coast, about 70 miles in extent, TS bold ‘ 
and rocky, with small bays and scttdly reaches scattered at intervals 
throughout its length. It is a heavily wooded region, with no post-office- — 
settlements, and, in fact, only two places of human habitation the 
largest of which is a few mves off the mouth of the Bois Brulé River, 
where an English colony has established itself to engage in agriculture. 
At the mouth of Iron Rivera farm has been cleared, and one man divides 
his time between agriculture and fishing. The waters abound in fish, 
and fishermen from both Duluth and Bayfieid have pounds and gill- 
nets along the shore. Four or five crews of Duluth gill-net fishermen 
occasionally come as far east as the Apostle Islands, but the pound-net 
fishing from Duluth has thus far not extended beyond the mouth of 
Iron River, while Bayfield pound-net fishermen have gone as far west 
as Flag River, only 8 miles distant, and have nets scattered along the 
coast from there to Bayfield. 

The islands.—The Apostle Islands are a group of tw ane, -three islands 
of various sizes lying afew miles to the northeast of Bayfield. The 
largest of these is Magdalene Island, which is about 10 or 12 miles long 
and 2 miles wide, having about 200 inhabitants, scattered along differ- 
ent coves, about thirty of whom engage in the fisheries from Bayfield. 
The only village on Magdalene Island is named La Pointe. Itis located | 
about 3 miles distant from Bayfield, and is one of the oldest settlements 
about Lake Superior. For many years it was the leading trading post 
of the region, and the headquarters of the Hudson Bay Company, who 
purchased from the Indians salt fish and large quantities of furs. At 
one time the town is said to have contained upwards of 1,500 inhabit- 
ants. Within the last twenty years business.interests of all kindshave — 
declined, and to-day they are represented only by the small operations — 
of asingle trader, and the population has decreased to fifteen or twenty °) 
families. pe 

Fish-dealers were formerly located there, buying and shipping con- % 
siderable quantities of salt fish, but no dealers had been there for some 
years prior to 1885; the entire patel going to Bayfield. The other islands i 
are practically uninhabited, though formerly several of the larger ones | 
had one or two houses ; in 1885 there were three families on Basswood — f 
Island, where there is an excellent red sandstone quarry. A small — 
amount of logging is done here in winter, as well as on one or two of the ry 
other islands. During the summer months a majority of the islands are eI 
visited by fishermen from Bayfield, Duluth, and Ashland, for engaging — f 
in the pound and gill-net fisheries. They build rude shanties to livein — “t 
during the fishing season, but all take their departure before winter sets | 
in, and leave their places deserted. The waters in the vicinity are at — 
present more extensively fished than those of any other portion of Lake — 
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ae 1885, eshte thirty. one more et were set along lie shore ofthe 
~ mainland in the immediate vicinity. 

—-* The village of Bayfield.—Bayfield, a village of some note, about 60 
a miles in a straight line east of Duluth, occupies a desirable location on 
the east side of the peninsula of Bayfield, 10 miles from its outer ex- 

 tremity and a little to the southward of the Apostle Islands. In 1870 
_ it had a population of about 300, none of them professional fishermen, 
- but the number has increased slowly year by year. The extension of 
the Chicago, St. Paul, Minneapolis, and Omaha Railroad reached the 
town in 1883 and gave it a new impetus. ‘Two years later it had a 
population of 1,250, a majority of whom were dependent upon the fish- 

; eries, node: a cored saw-mill furnished employment to ars a num- 

ber of men. 

Description of Bayfield fisheries.—Owing to its thoatiers in the imme- 

_ diate vicinity of excellent fishing-grounds Bayfield has for quite a num- 
_ ber of years been largely interested in fishing, and the fisheries occupy 
the attention of a majority of the citizens. According to the estimates 
of Mr. Frank Boutin, 25 per cent. of those engaged in the fisheries are 
_ Indians and half-breeds, and the remainder are chiefly Canadians and 
~ Americans. The fisheries are prosecuted during the entire year, though 
there is little activity in winter. The season practically opens with the 
first breaking up of the ice in spring, when the gill-net fishermen, who 
_ formerly were the most numerous class, begin catching whitefish and 
trout among the Apostle Islands and along the shores of the mainland 
both east and west. By the middle or last of May many of these, with 
a large number of additional men, begin setting pound-nets about the 
7 islands and along the shores for a distance of nearly 100 miles. The 
 pound-net fishery began to be important about 1880, and since then the 
number of nets has increased annually until Bayfield has become the 
center of one of the most important pound-net fisheries on the whole 
_ chain of lakes. By the last of July the greater part of the pound-net 
_ fishing is over, and one after another the nets are removed, the fishermen 
again starting out with their gill-nets. By the first of October all of the 
pound-nets have been taken up and gill-net fishing occupies the atten- 

_ tion of a majority of the people. 

. Shipments and preparation of Bayfield ‘her y products.— Until recently 
pe almost the entire catch of fish from both pounds and gill-nets was salted. 
and shipped to other towns on the lakes, including Chicago, Detroit, 
Cleveland, and Buffalo. No fresh fish were shipped prior to 1876, but 
from that date until 1883 a small quantity was shipped annually. The 
a it ntroduction of the first collecting steamer, the N. Boutin, and the build- 
ing of the railroad gave an impetus to this industry, and in the spring 
of 1884 a second collecting steamer was purchased. An important trade 
in fresh fish was soon developed. During the year 1884 about 60 tons 
were shipped, nearly all of which went to St. Paul and Minneapolis. 
ee H. Mis, 133——4 
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The quantity of salt fish shipped iachee the same year was 13,000 half- 
barrels. The succeeding season the fresh-fish trade was much more ex- 
tensive, and a large percentage of the catch that otherwise would have 
been salted was packed in ice and sent into the interior, chiefly to 
St. Paul and Minneapolis. No smoked fish have been put up in the 
village for shipment, the business being confined wholly toa few smoked 
by the Indians and other fishermen for family use. About 30 barrels 
of oil were made by the pound-net fishermen in 1884, but no isinglass or 
caviare has been prepared since 1878, when Hart Pincus came to Bay- 
field for the purpose, but after remaining about two months he became 
discouraged and left the place, taking with him 750 pomuas of caviare 
put up during his stay. 

Statistics of fisheries.—In 1885 there were one hundred and eighty- 
two men engaged in fishing, twenty-seven others in collecting, prepar- 
ing and shipping the fish, and six others in making barrels and boats 
for the fish trade; these, aaenieisis their families, making a total of six 
hundred and fifteen persons dependent upon the fisheries. If we ex- 
clude the twenty pound-nets owned by Ashland parties, there were one 
hundred and twenty-four pound-nets owned and operated by Bayfield 
fishermen in addition to two thousand gill-nets and eight seines. The 
total production of the Bayfield fisheries was 640,000 pounds of fresh 
fish and 2,192,000 pounds of salt fish, with a total value of $60,080. — 

Bayfield fish trade.—Two steamers were employed in collecting the 
fish, one of these fishing for several months in the fall. There were also 
two schooners engaged in transporting the nets of the fishermen to and — 
from the fishing-grounds, in supplying salt and barrels to the camp, — 
and in bringing back eargoes of salt fish. Three firms, Boutin & Ma- — 
han, Rich & Atwood, and Frank Boutin, each had an extensive fishing _ 
business, the two former handling both fresh and salt fish and the last- 
named salt fish only. These parties control the entire catch of the — 
Bayfield fishermen and all of the salt fish of Ashland, sending their — 
tugs and sail-boats for a distance of 30 or 40 miles to the westward and — 
50 or 60 miles along the eastern shore. They handled in 1885 over” “ 
600,000 pounds of fresh and frozen fish and upwards of 22,000 half-barrels a 
of salt fish. The firms furnished barrels and salt, delivering them at _ 
the fishing stations to be filled, and freighting the catch to the town. — 
In 1884 the price ye to the fishermen for filling was $3.50 to $4 per ‘ 
half-barrel for Nos. 1 and 2 whitefish, $1.50 to $1.75 for No. 3 white- — 
fish, $2.50 to $3 for trout and siscowet, $1.50 for sturgeon, $1 to $1.25 | 
for herring, $2 for pike, and $1 for suckers. In 1885 the price paid Hy 
was gomowhat less, being $3 to $3.50 for Nos. 1 and 2, $1 for No. 3, $2 — 
for trout, siscowet, and pike, $1 for herring, $1.50 for sturgeon, and $1 — 
_ for suckers. | 

Gill-net fishing in open water.—The following account of the gill- -net 
and pound fishing is largely obtained from information kindly furnished 
by Messrs. Nelson Boutin and J. W. Atwood. Prior to 1870, when Mr. ~ - 


| 
7 
2 | 


Report U. S. F.C. 1887.—(To face page 50.) Fisheries of the Great Lakes. PLATE XIV.° 


age 
ae 
Rig 


(SN20N) LOS) AM 


aN 
ES 


. 


*% 
SN 


Sy SSR soy 
eS Te) Siig Bae 
Sig US 


ave 
RISA kl 
fe Ray 
YE " 
Hd NS Ye we 
ae Laas 
ai 


aS Gis o 
By 
' of » 
firs 


FISHERIES OF THE GREAT LAKES IN 1885. 51 


Boutin came to the region, there had been three or four crews of gill-net 
fishermen, in addition to the Indians that fished for home supply. 
From that time the gill-net fishery gradually increased until about 1883, 
when it began to be superseded by the pound-nets. In 1885 there 
were about fifteen crews that fished gill-nets exclusively, and twenty- 
seven others that were interested in both gill-net and pound-net fisheries. 
The season opens about the 1st of April and continues until the ice 
forms and prevents the boats from getting out. In the early spring 
they fish about the islands, and later along the shore between Bayfield 

- and Carp River, remaining till October, when they return to the is- 
lands to fish till the close of the season, or, as is frequently the case, 
proceed to Isle Royale and remain there until stormy winter weather 
drives them home. As many as thirty boats, with a total of seventy- 
five or eighty Bayfield fishermen, visited Isle Royale in the fall of 1883, 
and twenty boats were there in 1854, but as they met with poor success 
the latter year very few made the trip in 1885. 

Three men ordinarily constitute a crew for gill-net fishing, but at 
least one third of the boats carry only two. They average from forty 
to eighty nets to the boat. A few of the boats have nets made of fine 

- twine for spring fishing and coarser ones for the trout fishing in the 
fall. This is especially true of those visiting Isle Royale, but most of 
those fishing along the southern shore and among the islands have only 

- one set. The nets are 65 fathoms long, and vary from 43 to 53 inches 
in mesh. Some of them are rigged like the old-fashioned Lake Michi- 
gan nets, with stones and floats, and the others in the more modern 

style, with leads and corks. Fifteen or twenty nets constitute a gang, 
each crew usually having four gangs, and keeping three in the water at 
ore time. The boats are mostly mackinaws, and smaller than those 
about Duluth. They are worth about $100 each. In former years it is 

estimated thatthe average gill-net crew caught between 400 and 500 

_ half-barrels for a year’s fishing, but in 1884 the catch did not exceed 300 

 half-barrels to the boat. In 1585 it was much better, and is estimated 

t at 500 half-barrels. 

= Gill-net fishing through the ice—The ice-fishing with gill-nets varies 

x considerably from year to year. It ordinarily begins early in January 

‘f and lasts for six, eight, or even ten weeks. Two or three men constitute 

_ acrew, running from forty to fifty nets. These are set in lines of four 

nets each, at right angles to the shore; the gangs are half a mile apart, 

_ and are left in the water four or five days before hauling. Only fine 

nets are used, as the sediment would collect too readily on coarse twine, 

e. making the nets more noticeable and keeping the fish away. One crew 

| of men ordinarily secures an average of 300 pounds of fish daily, work- 
| ing about four days ina week. The marketable catch is about one- 

_halftrout and one-half whitefish, in addition to quantities of suckers and 

“lawyers,” which are commonly thrown away. Some of the crews 

_ have small canyas tents or huts mounted upon runners and provided 


a 
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with stoves, and they move them from hole to hole on the ice, thus pro- 4 


tecting themselves from the winter’s cold. Others have horses and 
sleighs for visiting their nets, driving to and from the fishing-grounds, 
while others still are obliged to go afoot and work without shelter, 
and, of course, can fish only during moderate weather. Some years, 
from twenty to twenty-five crews are engaged in net-fishing through 
the ice, but the fishermen are not disposed to do much at this season, 
- unless necessity compels, and during the winter of 1884-5 only about 
ten crews were thus employed, and some of these fished only for a short 
time. 


Pound-net fishery.—The first pound located at Bayfield was Set by Mr. 


Boutin, who came here from Ashland in the spring of 1871. The in- 
dustry was not important until about 1880. Several new nets were 
purchased in that year, and in 1883 the number had reached twenty- 
five or thirty, exclusive of those owned by Ashfield fishermen. In 1884 
not less than eighty new ones were employed, and the following sea- 
son ten or twelve more were added. They are set in water varying 
from 12 to 60 feet in depth, the deepest ones in 1885 being only about 
40 feet; but one of the dealers intended making and setting a 75-foot 


net that fall. The nets are of the ordinary pattern, with forty to eighty — 


rod leaders of 6-inch mesh, a heart of 5-inch mesh, and usually a 28-foot 
pot of 3-inch mesh. They are provided with tunnels 10 feet square at 
the mouth, 16 feet long, and having an inner opening of 2 by 6 feet. 
The nets are usually set between the 15th of May and the Ist of June. 
Some of the men fish gill-nets before the season opens, and a few con- 
tinue to fish them in connection with the pounds. Most of the fishing 
is over by the first of August, and half of the nets are taken out. The 
remainder are fished until the last of September, when the fishermen 
fit out for the gill-net fishery. Of late there has been a tendency to pro- 
long the pound-net season, and on September 5, 1885, fully half of the 
nets were stillin the water. In 1884, for the first time, a pound-net was 
fished in winter, and, though not successful, there was a growing in- 
clination to set pound-nets during the spawning season of the white- 
fish. It seems probable that within a comparatively short time a ma- 


jority of the nets will be fished in fall and early winter, as well as 


at other seasons. The nets are usually purchased from»the dealers, 


some of the fishermen paying cash, but a greater number getting them — 
on credit and paying for them in fish, -A few, however, are owned by — 
dealers and other capitalists. These are fished on shares, the net tak-_ 
ing from two-fifths to one-half of the catch. Three fishermen usually ~ 


constitute a crew, fishing from two to five nets, and where more are 


worked additional men are required. They set their nets about the — 


islands and in the sandy reaches and bays along the main shore, build- 


ing shanties near by where they camp during the season, and are visited — 
regularly by the collecting boats, which take their fish and furnish them i 
with supplies and provisions. The dealers estimate the average catch . 
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é “fore each vant fished in 1884 at 125 barrels, or about $200. The mar- 
_ketable catch averages 90 per cent. whitefish, 7 per cent. trout, and 3 per 
cent. sturgeon, in addition to considerable aeaniiies of small whitefish, 
od a good many sturgeon thrown away. Mr. Boutin thought that the 
-eatch of 1885 would not be more than a quarter that of the previous 
% year. This small yield he believed in no way indicated a scarcity of 
fish, but was accounted for by the fish remaining in the deeper water, 
4 here the gill-nets have caught larger quantities than usual. The 
heavy thunder storms during the pound-net season may have had a de- 
_ cided influence in keeping the fish out of the shoaler water. 
4 Seine fishery.—The seining of fish at Bayfield began about tenor twelve 
years ago, with small seines 330 to 495 feet in length and 12 to 18 feet 
deep. They are hauled during the four or five weeks between the 5th 
% of June and the middle of July. The catch is principally whitefish, 
though considerable quantities of herring are also taken, but, owing 
to the small demand, few are saved. The fishing is at present chiefly 
in the vicinity of Bark Point and Sand River, along the western bound- 
y ary,of Ashland Peninsula. The fishermen seldom make blind hauls, as 
in other places, but have a man on the lookout on some elevated point 
of land to watch for fish, and when a school is seen it is surrounded 
by the seine and hauled ashore. The average catch is estimated at 
about 100 half-barrels of salt fish, though formerly it is said to have 
been three times that quantity. In 1885 there were thirteen seines 
owned at Bayfield, but only eight or ten of them were fished to any 
extent during the season, and the catch, owing to the absence of the 
fish from the shore waters, was unusually light. 
r  Hand-line fishing through the ice.—There is considerable hand-line 
fishing, or “bobbing,” as it is locally called by Indians and others, 
4 through the ice in winter. The former take fish for their own use, but 
_ afew of the whites make it a business, freezing their catch and selling 
- to Duluth dealers. The catch is usually small, but sometimes a man 
will get 300 to 400 pounds in a day. 
__ -Spearing.—In the morning each “ bob” fisherman, by means of a little 
home-made wire spear used through a hole in the ice, provides himself 
_ with herring enough to serve as bait for the day’s fishing. The spear- 
ing of trout through the ice by the Indians is also quite common in cer- 
tain localities. They usually havea brightly-painted decoy resembling 
a fish, which they dart into the water through an opening in the ice, 
] _ and the trout are attracted toward it and speared. 
4 Other fisheries.—No trammel-nets have been fished in the locality, 
and fykes have been employed in only one instance, this being in the 
_ spring of 1884, when a small number were fished at the mouth of one of 
_. the larger streams without success. 
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21. ASHLAND AND VICINITY, ASHLAND COUNTY, WISCONSIN. 


— 


Description of the town.—Ashland, at the head of Chaquamegon Bay, 
about 16 miles from Bayfield, was settled «about 1865, but continued 
small and unimportant until railroad communication was established 
between it and theinterior. In 1885 it was a town of 5,000 inhabitants, 
with two railroads, and is a favorite summer resort for the people of the 
northwest. Its business interests are largely confined to lumbering 
_ and the shipping of lumber and iron ore from the interior, but its advan- 
tageous location makes it available as a leading port for lake traffic. 
Origin and history of the pound-net fishery.—The fisheries are relatively 
of very little importance, as their location at the head of the bay necessi- 
tates along trip to the fishing-grounds. The fishermen find it more 
convenient to locate at Bayfield, and those inclined to this occupation 
have, as a rule, moved to that place. Though of little importance as a 
fishing town, Ashland, according to Mr. Nelson Boutin, of Bayfield, 
deserves the credit of having had the first pound-net fished in the 
waters of Lake Superior. This, he states, was set by a man named 
St. Germain, in 1869, but the catch was quite small. In 1870, Mr. 
Boutin came to Ashland with pound-nets from Lake Michigan, where 
he had been fishing in various localities along the western shore between 
the northern end of Green Bay and Chicago. He set three nets along 
the shore in the immediate vicinity of the village, and in three weeks 
eaught 1,100 half-barrels of large fish, throwing away as many more of 
a size that would now be considered marketable. Another fisherman 
put in a pound-net at Ashland the same year. The next year, finding 
the location inconvenient for the prosecution of the fishery, Mr. Boutin 
and his brothers, who were all experienced and energetic fishermen, re- 
moved to Bayfield, though for several years they set and fished a few 
pound-nets near Ashland, in addition to those at Bayfield and the 
Apostle Islands. From that time to the present other parties have set 
a few pounds in the vicinity, residents of Ashland have fished in the 
upper bay and about the Apostle Islands, and two or three firms have 
at various times bought fish from Ashland and Bayfield fishermen and 
shipped to the interior. In the year 1885 there was one firm, the 
Ashland Fish Company, sending boats to the Apostle Islands and along 


the outer shores, buying fresh fish from the fishermen and shipping to : 


St. Paul and to smaller towns in Wisconsin and Minnesota. 

Present condition of the Ashland fisheries.—The Ashland Fish Com- 
pany is also engaged in fishing, buying its apparatus at Bayfield. In 
1885 the firm owned and operated twenty pound-nets, selling the salt 
fish to Bayfield parties and landing the fresh fish at Ashland for ship- 
ment. -Another resident of the town fished two pound-nets, but the 
catch was largely sold to Bayfield dealers. In addition, three gill-net 
crews, residents of the town, fished during a greater part of the sum- 
mer, disposing of their catch at Bayfield. The total amount of capital 


~ 
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pe Br eosted i in the fisheries of Ashland in 1885 was $10,200. In 1884 about 
~ 100,000 pounds of fresh fish were shipped from Ashland, in addition to 
a considerable quantity from Bayfield, where the firm located for a few 
- months in the fall. In 1885 the product amounted to 327,000 pounds, 
of which considerably over one-third was fresh trout, and nearly one- 


third fresh whitefish, and their value was $11,350. 
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The settlement of Odonah.—Odonah is an Indian reservation, of 800 to 


1,000 souls, located 16 miles to the eastward of Ashland, near the mouth 


of Bad River. It contains asettlement of thirty or forty families, the 
remaining population being scattered over the reservation and engaged 
in farming on asmall scale. Formerly some of them went to Bayfield 
and worked for wages in the fisheries from that place, others occasion- 
ally fished a little for home supply near the mouth of the river, and five 
or six crews went to the Apostle Islands to fish for a week or two, 
each man salting 2 or 3 half-barrels of fish before returning home. Dur- 
ing the past few years the Indians have been less interested in fishing, 
and in 1885 not more than 2,000 or 3,000 pounds in all were taken by 
them. 


22, ONTONAGON AND VICINITY, ONTONAGON COUNTY, MICHIGAN. 


Description of the coast.—The stretch of coast between Chaquamegon 
Bay and Houghton, though about 130 miles in extent, contains only 


the single village of Ontonagon, and elsewhere, with the exception of 


two families at Iron River and one family at Nonesuch, is wholly un- 
inhabited. It is similar in character to the coast farther west. having 
shores of red sandstone, interrupted by small sandy bays and reaches 
near the mouths of the larger rivers, the principal ones of which are the 
Montreal, the Presque Isle, and the Ontonagon. The immediate vicin- 
ity of the shore is covered with small trees of various species, and the 
land farther back is heavily timbered with large pines. The soil is 
said to be quite fertile and when once cleared the land is capable of 


g supporting a fair population. 


The fishing along the uninhabited portion.—Fish are abundant along 
the shores, but the fishing is wholly limited to pound-nets and gill-nets 


owned and operated by fishermen of Bayfield, who build shanties in 


the bays and sheltered coves, and remain there during a great part of 
the spring and summer, selling their catch to the collecting steamers 
belonging to the fish dealers of Bayfield. In the summer of 1885 there 
were between Bad River and Ontonagon thirty-seven pound-nets 
owned by Bayfield parties, and 17 miles further on, at the mouth of 
Sleeping River, was one pound-net owned by Ontonagon fishermen. 
Ontonagon and its fisheries.— Ontonagon itself has about 1,500 inhab- 
itants, and is situated at the mouth of Ontonagon River, about 75 miles © 
from Bayfield. It formerly had extensive mining interests, and its lum- 
bering business is now important. It has no railroad facilities, being 


- 50 miles by stage road from L’Anse, the nearest railroad station. Its 


- 
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fisheries have never been important, though pounds, gill-nets, and 


Seines have been fished in the vicinity, and there have sometimes been 
eight or ten gill-net crews during a single season. In 1884 a small 
steamer, the Ella Corgan, of about 10 tons burden, worth about $1,200, 
and with a crew of three or four men, was used in the gill-net fishery, 
but met with poor success, most of her nets being lost. The catch did 
not exceed 250 barrels. The next season she was laid up. There are 
now three seines, from 330 to 495 feet in length, fished for a num- 


ber of weeks, two crews engage in the gill-net fishery, and one of the | 


fishermen owns a pound-net located about 15 miles east of the village, 
near the mouth of Sleeping River. The catch amounted to about 100,000 
pounds of round fish, more than half of which were whitefish. A small 
quantity of these were sold fresh to supply the village trade, and the 
remainder were salted and shipped, chiefly to Chicago. The value of 
the products to the fishermen was $4,245. 


23. KEWEENAW PENINSULA, KEWEENAW COUNTY, MICHIGAN. 


Geographical characteristics.—The peninsula of Keweenaw, containing 
portions of Houghton, Keweenaw, and Baraga Counties, extends in a 
northeasterly direction from the mainland to about the center of Lake 
Superior. It is about 25 miles wide at its base and 60 miles long, and 
the upper portion is practically an island, as it is separated from the 
remainder by Portage River and Lake, and a ship-canal several miles 
in length, reaching through to the opposite shore. The peninsula is 
famous for its excellent copper mines, which are, perhaps, the largest 
and richest mines of that class in the world. The land is rough and 
rocky, and the shores are, as a rule, quite bold, with few sandy bays 
or reaches, though there are some good harbors, and others that are 
partially sheltered. 

Towns and railroads.—The Marquette, Houghton, and Ontonagon 
Railroad extends as far up the peninsula as Houghton and Hancock, 
which together have a population of about 6,000, and are the leading 
commercial centers of the peninsula. A narrow-gauge railroad extends 
from this point to the famous Calumet mine, but the villages beyond 
are reached only by stage and steam-boat. The only settlements of im- 
portance along the coast are the following: Eagle River, the county 
seat of Keweenaw County, a village of 700 or 800 inhabitants, with a 
small harbor, interested chiefly in mining and in trade with the miners 
of the interior; Eagle Harbor, somewhat smaller, with several stores, 
and a fair harbor, where materials are landed for the mines at Copper 
Falls, 3 miles distant ; Copper Harbor, a settlement of 150 inhabitants, 
at the end of the peninsula, with an excellent harbor and a saw-mill; 
and Craig, a fishing village of thirty or forty families, at the mouth of 
Portage River, on Keweenaw Bay. There are in addition several vil- 
lages of greater or less size, such as Calumet and Lake Linden, which, 
being inland, have no interest in the fisheries. 
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 Fishermen.—The fishermen of the region are mostly foreigners, many 
F of them recent immigrants from Finland, and the majority of the re- 
- mainder French Canadians and Swedes, with a few Indians and half- 
- breeds. They are scattered about at the different harbors, as follows: 
Nineteen at Houghton and Hancock; four at Delaware Mine; eight 
at Hagle River; six at Eagle Harbor; four at Calumet, and nearly all 
of the remaining sixty-four at Craig, at the mouth of Portage River, 
which is settled wholly by fishermen, and is the only settlement in the 
region where any considerable percentage of the people are interested 
in fishing. 

Apparatus and methods of the fisheries—The gill-net fishery takes the 
lead, and there were fifty-three boats, carrying two men each, employed 
in this way during the greater part of 1885, in addition to five crews of 
Indian half-breeds that fished for home supply. In 1884 there were six 
pound-nets fished in these waters, and the number was largely augmented 
the next season, one of them being owned by parties from Marquette. 
The fishermen usually camp along the lower portion of the peninsula, 
especially on the shores of Keweenaw Bay, during the spring and early 

summer, moving towards the outer headlands in the fall to engage in 
the trout fisheries, and some crossing to Isle Royale, where two of the 

pound-nets and a gill-net crew were fishing in 1885. They erect com- 

fortable shanties in the vicinity of their fishing grounds, and some of 
_ them arrange to have their families with them during the fishing period. 
: Trade—Only one firm, the Houghton Fishing Company, is exten- 
sively interested in the purchase and shipment of fish, though another 
- party at Craig ships small quantities. A few of the fishermen ice their 
fish for shipment to the larger markets, but a majority sell their catch, 
- both fresh and salt, to peddlers, who distribute them among the miners 
of the peninsula. The Houghton Fishing Company has no regular col- 
 lecting boat, but charters a steamer every three or four weeks to make 
the round of the fishing stations, purchasing such fish as may have 
_ been secured and leaving with the fishermen salt and barrels for curing 
their future catch. 
_ _Statistics.—The fisheries for 1885, if we include the shore as far west 
_as Pine River, occupied the attention of 130 men, with 2,295 gill-nets, 
— 10 pound-nets, and 10 seines, the catch amounting to 444,000 pounds 
of fresh and 4,206 half-barrels of salted fish, valued altogether at 
» $34,170. 
 «Gill-net fishery.—Gill-nets have been in use since the first settlement 
of the region, and are still more extensively employed than any other 
_ form of apparatus. Each boat has forty nets, worth about $10 apiece. 
: The nets average 450 feet long and 15 meshes deep, with meshes 43 to 
_ Ginches. Formerly all were rigged with floats and stones, but about 
«1875 corks and leads were introduced and have now superseded the 
others. The fishing begins early in May, or as soon as the ice will 
_ permit, and continues until the middle or last of November. The larg- 
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est catches are made between September 25 and November 1, when 
the trout are quite abundant. Whitefish are taken in considerable num- 
bers early in May, and in fair quantities throughout the summer. The 
catch in 1884 averaged about 250 barrels to the boat, one-half of which 
were whitefish and the rest trout and siscowet. The next season the 
catch was slightly better and averaged 300 packages to the boat. The - 
boats used are chiefly mackinaws, and are better built than those form- 
erly employed. Few parties are interested in gill-netting through the 
ice, as the ice in this region is not sufficiently safe to warrant any ex- 
tended business. Fifteen or twenty men fish a few nets at intervals 
during the winter, but their catch is small. 

Herring gill-net fishing is not extensive and is confined almost excla- 
sively to the settlement at Craig, where about fifteen boats participate 
in it for two or three weeks in November and December. Each crew 
usually fishes about five nets, 325 feet long and 22 meshes deep, the 
catch averaging from 14 to 24 tons to the boat. The fish are frozen and 
packed in straw, where they are kept to be sold in small quantities dur- 
ing the winter months. 

Pound-net fishera ‘y.—Pound- -nets, according to Mr. Joseph Bertrand, 
were introduced into the region at Franklin River, about 1874, by Mr. 
Stein. Since that time they have been used to a greater or ie extent 
every year, though never so numerously as at present. In 1884 there 
were six pound-nets on the peninsula, and the next year the number 
had increased to ten. They were set in depths varying from 12 to 40 
feet, the majority of them being in 25 to 28 feet, and cost about $300 
each when placed in the water. The fishing season lasts from the 
middle of May to the middle of November. The fishermen, in addition 
to tending the pound-nets, run at the same time a gang of twenty-five 
to thirty gill-nets. 

Seine fishery.—Seines were formerly more abundant than at present, 
and seine fishermen were often successful in making large catches. In 
1885 there were eleven seines in different portions of the peninsula, the 
majority of them being used in the lower portion of Keweenaw Bay. 
The fishing season is June and July, and the catch is about half white- 
fish and the remainder trout and siscowet. The seines are from 247 to 
330 feet long, and 12 to 15 feet deep. They are usually home-made, and 
of a mesh so small that even the tiniest minnows cannot pass through. 
They are fished chiefly by foreigners, who salt the large fish, using the 
smaller ones for bait or throwing them back into the water. It is esti- — 
mated that, during 1885, the average seine caught about 2,500 pounds — 
of fish. . 

Fyke-net fishing—A few fykes are owned by fishermen at Portage — 
Entry and fished in the mouth of the river for wall-eyed pike and pick- — 
ere], for several weeks each season. 

Trawling.—The foreigners coming to the region have brought with — 
them the method of trawl-line fishing employed in Europe, and about — 
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eight of the gill-net crews now use small lines, averaging, perhaps, five 
hundred hooks each, which they fish in connection with their gill-nets 
ZB during the summer months. They keep these in the water most of the 
g - time, visiting them about three times a week to remove the fish and re- 
bait the hooks. 

Secondary products.—Sturgeon are not abundant, and for this reason 
no caviare or isinglass is prepared. Formerly a small quantity of fish- 
oil was made,. but for the past two years none of the fishermen have 
_ saved any. No fish are smoked, except by fishermen for home supply, 
_ and the quantity prepared for this purpose is insignificant. 


24. L’ANSE AND BARAGA, BARAGA COUNTY, MICHIGAN. 


Physical features.—The little sheet of water known as L’Anse Bay is 
formed by the alternate contraction and expansion of Keweenaw Bay 
at its inner end. It is nearly circular, and about 6 miles in cireumfer- 
ence, having several small tributary streams, which are resorted to by 
sportsmen from other places, who altogether catch several thousand 
pounds of brook-trout each season with hook and line in these waters. 
The villages and their inhabitants.—The village of L’Anse, the county 
seat of Baraga County and a railroad center, is located on the south- 
eastern shore of the bay, and the new settlement of Baraga is directly 
- opposite upon the northwestern shore. Considerable business was 
formerly done at L’Anse in the way of iron mining, but the supply of 
ore grew so low that the mining ceased to be profitable and was 
abandoned. The population is about 1,000, mostly half-breeds and In- 
dians, many of whom are engaged in fishing. The present occupations 
are quarrying and lumbering. Baraga has sprung into existence since 
1882. Its only business is lumbering, and it has several large saw-mills. 
Decline of the fisheries.—Fisheries of greater or less extent have been 
carried on in L’Anse Bay since the first settlement was made upon its 
shores, many years ago; but of late years the catch has been rapidly 
decreasing, owing, it is supposed, to the sawdust and waste wood from 
the mills, which, being thrown into the waters, becomes water-soaked and 
covers the bottom, thus preventing the fish from finding sufficient food. 
_ Inthe summer of 1880 the gill-net fishermen made good profits, but 
since that time there has been a great scarcity of fish. 
Statistics.—In 1885 there were seven pound-nets fished by fourteen 
men and worth, with shore houses and accessory apparatus, $2,620. 
4 Thirty-eight gill-nets, worth, with the boats used in setting them and 
_ the drying-reels, $512, were used in the summer and fall, and twenty 
 gill-nets, worth, including necessary ice-boats, $280, were fished under 
_ the ice in the winter of 1884~85. Forty Indians, with apparatus worth 
$440, fished with hand-lines under the ice, aud ten more made a living 
__ by spearing trout, their shading blankets, spears, and decoys having a 
_ total value of $65. The dip-net fishing employed two men, with appa- 
_ ratus worth not more than $25. 
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The total number of fishermen in L’Anse Bay and the immediate vi- 
cinity was twenty-two in the open season, and fifty others during the 
winter. For about a month in the summer, during the height of the 
fishing, the number rose to thirty-five. The amount of capital de- 
pendent upon the fisheries was nearly $4,000, and the products in 1885 
had a total value to the fishermen of $7,496.33. The total quantity 
of whitefish, as sold. was 59,914 pounds fresh and 28,000 pounds 
salted ; trout, 54,720 pounds fresh and 1,750 salted ; honing 14,280 
ets fresh aid 5,250 salted ; lawyers, 6,811 pounds suckers, 6,455 
pounds; brook-trout, 2,856 aide? sturgeon, 4,760 pounds; pike a 
pickerel, 1,904 saan besides an podaodes black bass or pa 
making a bbl production of 186,700 pounds dressed. 


Preparation and trade.—The any fish salted are a portion of the | 


pound-net catch. These are all shipped to Detroit and Chicago. They 
sell for about $4 a keg, and are 80 per cent. whitefish, 15 per cent. her- 
ring, and 5 per cent. trout. There are no sturgeon or pike salted. The 
fresh fish are either sold in the market at L’Anse, peddled about in the 
vicinity, or used in the families of the fishermen. There are seven or 
eight persons who have fish stands in the market, occupying about one- 
third of the entire building. Eight or ten Chippewas peddle fish irreg- 
ularly from house to house. 

Proportions and prices of the different species.—F ifty-seven per cent. of 
the fresh fish in the summer of 1885 were whitefish, 10 per cent. trout, 
15 per cent. herring, 5 per cent. suckers, 5 per cent. sturgeon, 3 per cent. 
brook-trout, 3 per cent. lawyers, and 2 per cent. pike and pickerel. In 
1884 the proportions were about the same, except that there was a larger 
percentage of herring. Formerly there was a noticeable percentage of 
perch, but now only an occasional one is taken. The price per pound 
was 4 cents for whitefish and trout, 3 cents for herring, 5 cents for stur- 
geon, 20 cents for brook-trout, and 2 cents for pike and pickerel. - Suck- 
ers are sometimes sold, but are usually given away to be used as food 


or as a fertilizer on land. The lawyers, which are called in the vicinity — 


“larch” or “dogfish,” are all given away to the Indians to eat. In 
winter fewer species are taken, and the proportions are quite different, 
being, in 188485, about 80 per cent. trout, 10 per cent. whitefish, 7 
per cent. lawyers, and 3 per cent. suckers. 

 Pound-net fishery—The first pound-net was introduced in the vicin- 
ity of L’Anse Bay by Captain Bean many years ago. The number has 
varied considerably from time to time, reaching eight in 1884 and seven 


in 1885. About the year 1875, parties from Lake Erie set sixteen to 


twenty pound-nets along the shore between L’Anse and Portage En- 
try, but were compelled by the local fishermen to take them up. Some 
- claim that their excessive fishing produced the scarcity of fish which 
has been felt of late years, but Mr. Earl Egerton, who is thoroughly 
posted regarding the fisheries of the region, states that the intruders 
were very unsuccessful, catching only a small quantity of fish. Up to 
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Ee bout 1875 the nets used were of the old style, with short funnels, but 

. during the next ten years the long funnelled form was most prevalent. 
The size of mesh in the pot or bowl is from 24 to 3 inches. The seven 

nets are of different sizes, the length of leader varying from 600 to 1,000 

3 feet, averaging 800 feet, the depth of pot from 26 to 45 feet, averaging 
30 feet, and the surface size of pot from 14 to 34 feet square, averaging 
25 feet. The pound-nets have an average value of $300, and seven 
skiffs and five fish-houses are used in connection with them, the skiffs 
being worth $25 each, and the shore-houses, including pile drivers and 
scoops, $75 each. Most of the nets are placed at right-angles with the 
shore, but several are set obliquely. The fishing season is from the 1st 
of June to the middle of October. Heretofore there has been no winter 
pound-net fishing, but Mr. Crebassa proposed trying the experiment of 

leaving in the smaller of his two pound-nets in the winter of 1885~’86. 
He also intended to set a new net on the other side of the bay north of 
L’Anse. In 1884 the eight pound-nets yielded 1,200 half barrels of salt 
fish, and 80,000 pounds of fresh fish, but for the seven in 1885 the aver- 
age catch was smaller, and though 70,000 pounds were sold fresh only 
350 half barrels were salted. 

Summer gill-net fishery.—The gill-net fishing was once quite exten- 
sive and remunerative. [Fish could be obtained in abundance during 
three periods of each year—between May 1 and June 15, between July 

20 and September 15, and between November 15 and December 25. 
For some years this has not been the case, and the sixty nets fished 
by seven men with three boats in 1884 were succeeded in 1885 by 
twenty-eight, fished unsuccessfully by the pound-net fishermen. Be- 
tween thirty and forty nets were put in by fishermen from Cleveland, 
Ohio, but about half of them had been taken away by September 1. The 
twenty-eight local nets were handled by five men with two mackinaw 
boats. They were pound-and-a-half nets, 60 fathoms long and 14 meshes 
deep, with a 44-inch mesh. Most of them were rigged in the old-fash- 
ioned way, with stone and float, but a few had leads and corks. The 
entire catch for 1884 was only 100 pounds to the net; and that for 1885 
not much better, being only 150 pounds. In the prosperous days of the 
business it was not unusual to get as much as that to a net every morn- 
ing. 

Winter gill-net fishery.—Four of the men who used gill-nets in sum- 
mer have made a practice of fishing under the ice in the months of Jan- 
uary, February, March and April. When engaged in this work they 
use a Shelter made of canvas stretched upon a frame. This is mounted 
upon runners, and has in it a sheet-iron stove. The catch with twenty 
nets was only 1,500 pounds for the entire season. 

Gill-net fishing for herring.—From June 15 to July 15 and from Octo- 
ber 15 to the end of November the herring fisheries are carried on with 
75-fathom nets, 35 meshes deep, having a 24-inch mesh, rigged with 
stone and float, and worth about $12. The catch in 1884, by six men, 
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with two mackinaw boats and six nets, was 5 tons; in 1885, with an addi- 
tional boat, two additional men, and four more nets, it was 10 tons. Mr. 
Egerton says that the “ herring” caught in June and July are really 
young white fish. 

Seining.—Seines were formerly used a great dealin the vicinity, but 
have now been abandoned. In 1884 one was hauled near the wharf 
at L’Anse, and during the season 4 or 5 tons of fish were taken, almost 
_ exclusively herring. The party who was fishing with it left the locality, 
and the following year there was no seine fishing. 

Bobbing.—F rom January to April about forty Indians go bobbing, 
that is, fishing with hook and line through the ice. Each fisherman uses 
a single line, with a spoon hook, and has a small piece of herring or 
sucker for bait. The apparatus, together with his spears for obtaining 
fresh supplies of bait, and his tools for cutting the ice, he carries with 
him in a little tent-covered sled. The outfit for one fisherman, includ- 
ing the hook and line, is worth about $11, and the average catch for the 
entire season is about 1,000 pounds toa man. This fishery has been 
carried on in L’Anse Bay for at least fifteen or twenty years. 

Spearing._-About ten additioral Chippewas, after having worked 
during the summer at lumbering and loading vessels, make a practice 
of spearing trout during the season when the ice is sufficiently strong 
to bear them. ‘The trout spearer, after having cut a hole in the ice, 
throws a blanket over his head, so that he can see into the water, and 
to attract the fish moves up and down below the surface a little decoy 
herring. The spear used is made of iron, with three barbed prongs 
and a wooden handle 20 feet long. The average catch per man is about 
1,500 pounds. 

Other fisheries.—No trammel-nets have been set in the bay. In 1883 
hoop-nets were tried for catching herring, but they did not succeed 
and the fishery was soon abandoned. There are two white meu who 
fish with dip-nets at the mouth of the Fall River, in L’Anse. The 
fishing is carried on only in the spring, as suckers, which are the object 
of pursuit, are not considered edible at other seasons of the year. The 
nets have a three-quarter-inch mesh and hang 4 feet below the pole, 
which is 6feet long. About 1,000 pounds in all are taken by the two 
men. As far as can be learned, no set-line fishing was ever done. 


( 25. HURON BAY, HURON COUNTY, MICHIGAN. 


Nature and location of fisheries——Huron Bay is a deep irregular 
indentation in the lake shore, just eastward of the entrance to L’ Anse 
Bay. Two pound-nets are fished in it by a crew belonging at the ham- 
let of Skanee, and there are two gill-net crews on the Huron Islands. 
The fishing is carried on with both kinds of apparatus from May to 
November. 
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_ Statistics —The products of the pound-nets in 1884 were three-quarters 

whitefish, one-twelfth muskallonge, aid the rest trout, but the gill-net 

‘ fishermen get two thirds trout and but one-third whitefish. The quantity 

of whitefish was larger in 1885, while the trout decreased in number that 

year. Two-thirds of the catch in 1884 and three-quarters of it in 1885 

was salted, and the remainder was sold fresh. The total yield in the 
latter year was 58,000 pounds, valued at $2,460. 


26. MARQUETTE, MARQUETTE COUNTY, MICHIGAN. 


Deseription of the town.—Marquette, the county seat of Marquette 
County, is on a good harbor, known as Iron Bay, on the south shore of 
Lake Superior, about 170 miles from its eastern extremity. It was first 
settled by miners, about 1845, and, being located in the vicinity of ex- 
tensive iron mines, practically controls the trade in iron ore for northern 
Michigan. It has three large ore docks, with furnaces and foundries for 
utilizing the ore. In 1885 it had a population of about 6,000 people, 
one railroad and several lines of steamers. 

Situated as it is, in the vicinity of excellent fishing-grounds, one 
would expect to find the fisheries of considerable importance, but when 

- compared with other industries of the town they are quite insignificant. 

Extent and methods of the fisherics.—The fishermen are mostly Ameri- 
cans, who have fished for some years. The fishing is at present con- 
fined to two small steamers and two sail-boats, fitted with gill-nets for 
whitefish and trout, three seines used in the vicinity of the village 
for herring and small whitefish, and five pound-nets fished for herring 
and whitefish. The catch, which in 1884 amounted to 390,000 pounds, 
was landed fresh; 45,000 pounds being afterwards salted and the re- 
mainder shipped to Chicago, Denver, Kansas City, and interior towns 
of Michigan. The fishing is almost exclusively for whitefish, trout, 
and siscowet; the first named, according to Capt. R. Peters, being most 
abundant in May, and again in August and September, but disappear- 
ing almost entirely when the trout arrive in October. 

There are no spawning- grounds for whitefish, except about Standard 

Rock, where a few fish-eggs are taken. Trout occur in considerable 
numbers during the spring and summer, but they are most abundant 
in October, when they visit the shore waters for the purpose of spawn- 
ing. Marquette is the only locality on Lake Superior where siscowet 
are extensively sought by the fishermen. These fish are said to be 
abundant during the entire year, on muddy bottom, in from 70 to 100 
fathoms of water, where they spawn in December. The fishermen — 
usually keep one or two gangs of nets on these fishing-grounds at all 
times, and in November and December, when other fish are scarce, 
they set all their nets in deep water for this species. The whitefish 
here average about 24 pounds each, netting the fishermen from 4 to 6 
cents per pound. The trout and siscowet average about 3 pounds, and 
_ bring from 3 to 5 cents per pound. 
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Statistics.—In 1885 there were twenty-two men, with three hundred 
and fifteen gill-nets, five pound-nets, and three seines, engaged in fish- 
ing from Marquette, the catch amounting to 387,680 pounds, made upas 
follows: 101,400 pounds of whitefish, 163,810 pounds of siscowet, 96,320 
pounds of trout, 21,150 pounds of herring, and 5,000 pounds of other 
fish. Of these, 49,250 pounds were salted, the remainder being sold 
fresh. No fish are smoked at Marquette, and no oil, isinglass,*or 
caviare is prepared. . The total value of the products was $13,250. 

Gill-net fishery.—Gill-nets are more extensively used than any other 
form of apparatus, and have been fished from the earliest settlement of © 
the place, though formerly in limited quantities. In 1864 there were but 
two boats, and in 1873 there were still only three or four crews. In 
1874 the first steamer, the Siscowet, was brought to the locality and 
engaged in the gill-net fishing for a short time. In 1878 a second steamer 
was employed. In 1880 Detroit fishermen brought another steamer 
to the harbor, and in 1881 there were four steamers from Detroit and 
two local steamers. In 1885 there were two steamers, both owned and 
fished by residents of Marquette, and, in addition, two sail-boats, with 
crews of two meneach. The fishing begins as soon as the ice will admit 
in the spring, and continues till late in December and occasionally till 
the middle of January. At first the nets are set wherever open waters 
can be found, but later they are usually placed in 40 to 90 fathoms of 
water almost anywhere along the shore, there being no special fishing- 
grounds. The catch, according to Captain Peters, is about 40 per cent. 
siscowet, 35 per cent. trout, and 25 per cent. whitefish. ; 

Pound-net fishery.—Pound-nets were never more extensively employed 
than in 1884, when seven nets were fished within a few miles of Mar- 
quette. The first pound-net was brought to the locality from Lake 
Ontario, in 1865, and set within half a mile of the village. In 1872 two 
or three more pound-nets were brought to the place, since which time 
this fishery has been continuously prosecuted. The catch in i884 
amounted to about 2 tons of fish to the net, but in 1885 it did not ex- 
ceed three-quarters of a ton. The catch is about two-thirds whitefish 
and the remainder herring and trout in about equal quantities. Suckers 
are taken in considerable numbers, but are seldom saved. | 

Seine fishery.—The seine fishing is of little importance, though seines _ 
have been used for about thirty years. There are three at the present 
time, of very small mesh, fished in the harbor during the months of 
June and July, the catch, which amounts to about 50 barrels apiece, be- 
ing mostly young whitefish. 7 

Other fisheries.—Set-lines were formerly fished by the boat-fishermen, — 
in connection with their gill-nets, each boat being provided with one 
gang of either one or two hundred hooks, but for the last five or six 
years none have been employed. 

There is little ice:fishing and no herring-netting of importance. 
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97, AU TRAIN, ALGER COUNTY, MICHIGAN. 


Character of the fisheries.—Au Train, situated a few miles west of 
Grand Island, is a very small settlement of charcoal burners and lum- 
bermen. The fisheries are of little importance. A pound-net was fished 
there in 1884 and another in 1885. In 1885 there was one gill-net boat, 
with two men and fourteen nets, but the catch was small. A wood- 
cutter fishes a few set-lines for awhile in winter and at odd times in 
summer. In winter about a dozen half-breeds, with hand-lines and 
spears, fish for trout through the ice. The hand-line fishing occurs only 
during the month of March, the catch for each man during that period 
being about 1,200 pounds. The spearing is carried on from January to 
April, with long spears having a flat four-pronged iron head. Asin other 
places, little wooden decoys are used to attract the fish. 
Products.—The total yield of the fisheries of the village in 1885 was 
about 26,000 pounds, having a value of a little less than $1,800. In 
summer a few thousand pounds are salted, but the winter trout catch 
is all sold fresh, most of it going to Marquette, where it brings 8 cents a 
pound. When a stray whitefish is caught through the ice it brings a 
‘much higher price. 


- 28. MUNISING AND GRAND ISLAND, ALGER COUNTY, MICHIGAN. 


The village and its people—Munising is a village of possibly 200 in- 
habitants, situated at the western end of the Pictured Rocks, on a little 
: bay excellently sheltered from northerly storms by the hills of Grand 
Island. It is within afew miles of the Detroit, Mackinac, and Mar- 
quette Railroad, and its harbor is.one of the best on Lake Superior. 

Some eight or ten years ago an iron furnace went into operation in ihe 
village, and there was another a few miles away. These, together with 
several sets of charcoal-kilus gave employment to a considerable num- 
ber of people, but in two or three years the low price of iron led to the 
abandonment of the smelting and charcoal burning, and the population 
- fell to its present insignificance. The soil is barren, and the people now 
derive their principal livelihood from hunting, berry-picking, and lum- 
bering. 

_ Fishing by non-residents of Munising and Grand Island.—The vicinity 
is much resorted to by sportsmen and anglers, who each year catch 
“many brook-trout. Small fisheries are carried on for profit in the bay, 
both by residents and by fishermen from other places. The only 
- noticeable fishing of this kind by non-residents in the last two or three 
_ years has been by parties from Detroit. An ice-house was built on the 
: oad at Munising in 1883, and steamers visited the region in 1884, but 
not in 1885. 


S of something less than $3,000. 
_ Ff, Mis, 1833——5 
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The total production in 1885 for all kinds of fishing by local fisher- 
men was nearly 100,000 pounds, of which two-thirds were whitefish and. 
over one-fifth trout, with a total value of $3,770. Over a third of the 
catch was salted and shipped into the interior, and a few hundred 
pounds, mostly trout, were smoked by the keeper of the East Channel 
Light-house, on Grand Island, for himself and bis neighbors. The — 
rest was used fresh in the village or sold in neighboring settlements or 
lumber camps. Suckers and lawyers are not made use of. 

Pound-net fishery.—The first pound-net was set in the bay about the 
year 1865 by Captain Bean, and that form of apparatus has been fished 
there ever since, there being five in the bay in 1884 and 1885. They 
have a mesh averaging from 24 to 32 inches. Three of the nets are 
run out from Grand Island and the others from the mainland, one on 
each side the village. 

Gill-net fishery.—Gill-nets were introduced among the Indians and 
half-breeds of this vicinity many years ago, and a few are used in the 
village now, there being, in 1885, four in winter and about a dozen 
in summer. They are 495 feet long and 16 meshes deep, with a 43-inch 
mesh. Six reels are used for drying the nets. 

Spearing.—Two of the peund-net fishermen, two other white men, 
and a dozen Indians or half-breeds devote considerable time to spear- 
ing trout when the bay is frozen over. The spears have handles 20 feet 
long, and in most cases flat four-pronged iron heads; although another 
form, called the box-spear, is also used, which has four points arranged 
in the form of a square and a fifth one in the center. The outfit for 
each man, including spear, blanket, and decoy, is worth about $6.50. 

Other jisheries.—Hand-lines are used in winter by three or four Chip- 
pewas to catch fish for their own families, but no set-line fishing has 
been done. A seine was hauled about 1870, but there has been no sein- 
ing since that time. 


29. GRAND MARAIS, ALGER COUNTY, MICHIGAN, AND VICINITY. 


Description of the locality— The coast-line from Grand Island to 
Whitefish Point, a distance of 80 or 90 miles, is for the most part bold — 
and rocky, with no harbors, except at Grand Marais, a village of 200 or 
300 inhabitants, extensively engaged in lumbering. It is 25 miles from ~ 
Seney, the nearest railroad station, and thus far has only one steamer, 4 
which makes tri-weekly trips foie Sault de Ste. Marie. The shore, if ¥ 
we exclude this village, is practically uninhabited, except by light-house — 
keepers and the crews of the life-saving stations located at intervals ‘| 
throughout its length. 4 

Character of the fisheries.—The fisheries are of little importance, and — 
are confined to gill-netting, with sail- boats, and a little seining. Atm 
Grand Marais village there are two gill-net boats, with two men each, ~ 
and one seine, in addition to four seines and a gill-net boat used bye 
Indians and the crews of the life-saving stations, 
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About half the catch, which is made up almost exclusively of white- 
fish, trout, and herring, is salted, and the remainder is sold fresh to the 
mill operatives and other residents of Grand Marais, with the excep- 
tion of small quanities purchased by collecting steamers from Sault de 
Ste. Marie or shipped there fresh in ice on the freighting steamer. 

Statistics.—In 1885 there were along this stretch of coast six profes. 
sional fishermen, using gill-nets and seines, and twelve others that 
should more properly be considered as semi-professional, as they fished 
with seines only at intervals. The catch amounted to 22,000 pounds of 
whitefish, 20,500 pounds of trout and siscowet, 8,000 pounds of herring, 
and 6,500 pounds of other fish, and was valued at $2,080. 
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30. WHITEFISH POINT, CHIPPEWA COUNTY, MICHIGAN. 


Importance of fishing interests.—Whitefish Point at the western en- 
trance to Whitefish Bay, about 40 niles west of Sault de Ste. Marie, is 
a favorite fishing station, and the waters of its vicinity have been fished 
regularly for more than twenty years. In fact, if the fishery interests 
were taken away, nothing would remain of the settlement. Only a few 
families remain in winter, and they employ their time in making and 
mending nets and getting things in readiness for the year’s fishing, 
which begins early in May and continues till late in November. 

History and present condition of the fisheries. —The region was first vis- 
ited by fishermen from Sackett’s Harbor,’ New York, who, provided 
with boats and gill-nets, came there in 1863, salting their catch, which 

consisted chiefly of whitefish, and sending it to Detroit and Cleveland, 
except such portion as they were able to dispose of to the trading ves- 
sels that occasionally called at the fishery. In 1864 Captain Bean, 
from Mackinaw Island, fished pound-nets in the vicinity for two years, 
these being the first in the locality, and by some claimed to be the first - 
in Lake Superior waters. In 1866 Mr. Roach purchased other pound- 
‘nets from Lake Erie fishermen and brought them to the region, since 
which time this form of apparatus has been regularly employed. For 
ae years their owner carried them to St. Mary’s River and fished 
them there for severa! weeks in spring for pike and pickerel, returning 
to Whitefish Point late in May and fishing there until the middle of July, 
and again from October 1 to November 15. At present the fishing sea- 
‘son continues throughout the summer without interruption. 

_ Seines were used in the region in early times and fished by Indians 
on shares for the owners. . They have been employed to a greater or 
‘less extent to the present time, though they are now only occasionally 
used. The first steamer engaged in the fisheries was the steamer Addie. 
a n 1872 another steamer was employed, both in fishing with gill-nets and 
‘in transporting the catch of pound-nets to Point aux Pins, where it was 
“packed for shipment. In 1876 Mr. Endress built the Bertha Endress 
nd used her regularly in gill-net fishing from this locality until 1859, 
when she was replaced by a larger and better boat. 
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Statistics.—There were in 1885 twenty-three men, with seven pounds, _ 
one gill-net steamer, and one seine, employed here, the capital amount- 
ing to $25,455. Thecatch consisted of 576,500 pounds, valued at $23,500. 
This included 300,000 pounds of fresh and 89,500 pounds of salt white- 
fish, 148,000 pounds of fresh and 26,000 pounds of salt trout, and ° 
13,000 ponies of herring, yen os a other se! 6,000 Biers of . 
ehioh were salted. 


31. SAULT DE SAINTE MARIE AND VICINITY, CHIPPEWA COUNTY, 
MICHIGAN. 


Description o7 the village.—Sault de Ste. Marie, a village of about 
3,000 inhabitants, is situated at the extreme eastern end of Lake 
Superior, opposite the St. Mary’s Rapids. It is the county seat of 
Chippewa County, surrounded by an agricultural region, with small 
lumber interests. Thus far it has no railroad, the nearest station being 
at St. Ignace, 55 miles distant. Its lack of railroad facilities is some- — 
what offset by the frequent opportunities for shipment by steamer to 
all lake points. 

Indian dip-net fishing.—The region is a famous fishing-ground for the 
Chippewa Indians, who formerly came in considerable numbers from 
the interior to the vicinity of the rapids, smoking and carrying away 
with them the fish which they caught. During the spring and early 
summer large numbers of Indians were often located here and great 
quantities of fish were taken. As late as 1865 crude smoking and dry- 
ing frames, covered with cedar strips and hung with whitefish, were not 
an uncommon sight along the bank of the river in the vicinity of the 
rapids. The dip-net fishing in the rapids by Indians is still important, - 
and there were in 1885 about twelve canoes on the American side and 
six additional ones on the Canada shore. They have dip-nets about 3 
feet in diameter, and canoes 18 or 20 feet long, provided with poles and 
paddles. One Indian sits in the stern to guide the craft, while the 
other stands in the bow, with a pole, by means of which he pushes the 
canoe well up into the rapids while looking out among the rocks and 
bowlders for fish. When one is seen he seizes his dip-net, with which 
he quickly lands it in the canoe. According to Mr. Roach, fourteen — 
hundred whitefish, making when salted forty half-barrels of 100 pounds _ 
each, have been taken in a single day by one canoe. On May 18, 1885, — 
the crew of one canoe dipped 1,115 pounds, worth between $40 and $50, — 
and four days later about 5,000 pounds were landed by Indians fishing 4 
in this way. During the year 1885 the twelve crews from the American — 
side secured about 75,000 pounds of fine whitefish. They begin dipping — 
as soon as the ice will permit in the spring, and continue until late in — 
November, the best fishing occurring between the middle of day and = 
ie widdle of July. = 

Other fisheries on the American shore.—The other fishing from the vil- 
lage in American waters is of little importance, there being no gill-nets — 2 
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fished, and no pound-nets, if we exclude Whiskey Bay and the St. 
_ Mary’s River. The Indians fish extensively for herring through the 
ice in winter, and six crews of whites and Indians fish irregularly at 
Whitefish Point and Whiskey Bay, selling their catch, fresh and salt, in 
_ the village. For some years pound-nets have been set in the entrance 
to St. Mary’s River; there were six nets in 1884, but only two were 
fished in 1885, both of them owned by fishermen of Detroit. Ten oth- 
ers were fished in St. Mary’s River, and Hay and Saunders Lakes. | The 
bulk of the catch from these pounds is sold, fresh and salt, in the vil- 
lage. Many of the Indians and a few whites give considerable atten- 
tion to spearing herring through the ice in winter, this species taking 
an important place in the diet of the people during the months when 
they are shut off from the outside world. Eight or ten men fish oceas- 
ionally with nets for herring in November and December. No fykes, 
_trammel-nets, or seines are used in this vicinity. 

Preparation of fishery products.—No fish are smoked and no eaviare 
was prepared until 1885, when an attempt was made to utilize the 
spawn of the sturgeon taken on the Canadian shore, but various diffi- 
culties were met and the eggs proved to be quite small. Only about 
150 pounds were put up and shipped to Cleveland. No isinglass is 
prepared, but the sounds of the sturgeon are now being saved by the 
fishermen and shipped to towns on Lake Erie. 

Fisheries on Canadian shore.—Though the fisheries in American waters 

_are so limited, the fish dealers of the village are extensively interested 
in fisheries along the Canadian shore. This business has already be- 
comeimportant. It assumed considerable proportions about 1882, when 
fishery capitalists from Sackett’s Harbor, New York, located here and 
purchased nets.and boats, which were manned by Canadian fishermen 
who worked in the shore waters and bays along the Canadian shore for 
a distance of 50 to 75 miles. Since then others have engaged in this 
work, hiring their men from Georgian Bay and supplying them with 
nets and boats for fishing in Lake Su perior waters. In 1884 pound-nets 
were set in several of the bays, and this fishery became quite important 
in 1885. The catch, which is large, is made up chiefly of sturgeon, wall- 
eyed pike, here called “ pickerel,” whitefish, and a few pickerel, locally 
known as “pike.” Three collecting steamers, two of them belonging in 
Lake Erie, bring the fish from the gillnets and pounds to the village, 
and two others, one of them from Detroit, together with upwards of 
wenty-five gill-net crews, engaged exclusively in fishing. The fish are 
rought to the village packed in ice and Shipped chiefly to Chicago 
nd Detroit. In 1884, according to Mr. Ainsworth, 875,000 pounds of 
Janadian-caught fish were handled by the dealers, and in 1885 832,000 
Ounds were secured, considerably over half of the catch each year 
eing whitetish. 
‘St. Mary’s River and its fisheries.—The waters of Lake Superior find 
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their way to the lower lakes through the St. Mary’s River, which fre- 
quently contracts into a narrow stream, and ‘again expands into a wide 
sheet of water, and branches so as to include numerous islands in its 
passage. There are extensive fisheries in the vicinity of Detour, situ- 


ated near its southern extremity, and others in the waters farther — 


north. The first named will be treated with the fisheries of Lake Hu- 
ron, but the others belong more properly to Lake Superior, and have 
been included with the statistics of Sault de Ste. Marie. | 

For nearly twenty years the pound-net fishermen of Whitefish Bay 
and the Sault have set their nets in these waters for pike and pickerel — 
during the month of May, removing them later to Lake Superior. This 
practice is now discontinued, but ten pound-nets are fished through a 
greater part of the season, being shifted to different localities in Mud 
Lake, Lake George, and Hay Lake during the year. In addition, 
four crews of Indians employ gill-nets at intervals during the summer, 
and follow fishing with considerable regularity in the fall, selling their 
catch, fresh and salt, in the locality, and to the dealers at Sault de Ste. 
Marie. 

Statistics —The number of fishermen at the Sault de Ste. Marie and 
the adjoining portion of St. Mary’s River in 1885 was one hundred and 
one, besides thirteen shoresmen and preparators. Two steamers and 
fifty-six sail and row boats were used in fishing; and twelve hundred 
and ten gill-nets and twenty-four pound-nets were employed, the total 
capital invested, including shore property, amounting to $53,174. The 
products consisted of 1,000,000 pounds of fresh and 142,000 pounds of 
salt fish, with a combined value of $48,110. 
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IV.—THE FISHERIES OF LAKE MICHIGAN. 
32. GENERAL REVIEW. 


Physical characteristics.—Lake Michigan is the only one of the Great 
Lakes whose waters are wholly within the limits of the United States. 
It is about 345 miles long and 84 miles wide, its average depth being 
about 80 fathoms. Its greatest length is in a northerly and southerly 
direction. The shores of the southern half are very regular and unin- 
terrupted by bays or rivers of any importance. The northern portion is 
more or less irregular, and has several bays of considerable size, by far 
the largest and most important of which is Green Bay, on the north- 
west. The latter is separated from the lake proper by a ridge of 
land, which projects from both the northern and southern ends, this be- 
ing interrupted in the northern quarter, where it is broken up into a 
number of islands, with deep and wide passages between them, forming 
the entrance to the bay. The principal of these is Washington Island. 
The northern end of the bay is divided by a peninsula forming Big and 
Little Bay de Noquet. In the northeastern part of the lake, opposite 
Green Bay, are two bays of less importance, known respectively as Big 
and Little Traverse Bay, and at the extreme northeast the lake con- 
nects with Lake Huron by means of the Straits of Mackinac, thus 
giving free and uninterrupted navigation. 

The only islands of importance are the group known as the Beaver 
Islands, near the northern end of the lake, the Manitou Islands, a lit- 
tle farther south, and the: islands already mentioned, lying at the en- 
trance of Green Bay. All of these islands lie in the northern fifth of 
the lake, the southern four-fifths being entirely open and containing no 
islands of even insignificant proportions. 

Shore and population.—Along the north and northwest lie immense 
fores's of pine, and the region contains only a scattered population, but 
southward along either shore the primitive forests have been cut away 
to a greater or less extent, and a considerable percentage of the clear- 
ings devoted to agricultural purposes. The population is here con- 
siderably larger in proportion to the area, and large saw-mills occur 


_ at the mouth of nearly every river to utilize the logs. which after being 
_ rafted down the streams are cut up and distributed to different points 
on the southern end of the lake by means of the large merchant fleet, 
_ which finds employment in this way during at least’eight months of the 


year. 


Continuing southward, the shores, which are more or less sandy 
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throughout, gradually change into beaches of pure sand, the barren belt 
oftenextending several miles inland before soil suitable for agricultural 
purposes is found; both the agricultural and commercial interests be- 
come more extensive, and the population of many of the towns is largely 
interested in manufactures. The eastern shore contains the famous 
fruit belt of Michigan, and a large acreage is devoted to orchards, whose 
products find a ready sale in the larger cities. 

Traces of the Indians are still abundant at the northern end of the 
lake, where numerous half-breeds of Indian and French-Canadian blood 
are found. Along the entire northern half of the lake, and even further 


south, the Swedes, Norwegians, Danes, Germans, and emigrants from ~ 


other European countries have gathered in large numbers. Along the 
southern end there is also a large foreign element, though the native- 
born Americans form a very much larger percentage. 

The principal cities and, in fact, the only ones of any considerable 
commercial importance are Chicago, near the southern end of the lake, 
and Milwaukee, 85 miles to the northward, on its western shore. 
Numerous smaller cities, varying from 5,000 to 15,000 inhabitants, oceur 


at intervals in different portions of the lake. The principal business in — 


the northern half, as already mentioned, is lumbering, which furnishes 
employment to a majority of the population, while in the southern half 
the fruit-growing, agricultural, and manufacturing interests predomi- 
nate. oe 

Location of the fisheries.—The,fisheries are not confined to any one 
locality, but are scattered throughout the entire lake, the most impor- 
tant interest at present centering along the north shore, in the vicinity 
of the Beaver Islands and in Green Bay, though in other localities, 
both along the east and west shores, a large amount of capital is em- 
ployed in this industry. Theearly fisheries were carried on principally 
from the southern and western shores of the lake, though fishermen from 
the lower lakes located temporarily at other points and made large 
catches of whitefish, which they salted and shipped to the fishery 
centers of Lake Hrie. 

Fishermen.—The business was formerly prosecuted by American fish- 
ermen and by the Indians, but as the country has gradually filled up 
with foreigners many of these have engaged in fishing, and the in- 


dustry is now practically in their hands, the Germans, Scandinavians, — 


Irish, and French Canadians predominating. The few remaining Amer- 
icans are men who became interested in the work at an early date, or 
members of their families who have grown up in the business. 
Pound-net fisheries.—The first pound-net in the lake was set in 1856 
or 1857. In 1858 apparatus of this kind was introduced at Menom- 
jnee, Michigan, and Little Suamico, Wisconsin, both on the western 
shore of Green Bay. The next year it appeared in Whitefish Bay, 
Door County, Michigan, in the Big Bay de Noquet, and at the Beaver 
Islands. It then spread rapidly to all parts of the lake, and was soon 
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fished very extensively, especially along the western and the north- 
ern shores. At the present time there is nowhere a strip of coast 50 
miles in extent where it is not in use. The center of the pound-net 
_ fishery has been for years in Green Bay, though in the southern por- 
tion of these waters the quantities of whitefish have been very much 
reduced, and the nets are now employed in the capture of herring and 
3 other species. The most important pound-net fisheries for whitefish in 
_ 1885 were along the northern shores of the lake and about the Beaver 
| Islands. © | 
Importance of the gill-net fisheries.—Gill-nets are more extensively em- 
: ployed in Lake Michigan than in any of the other lakes of the chain. At 
first only a few were owned by each fisherman, these being set from sail- 
boats near the land, but gradually the quantity of netting has been 
- increased, steamers have been gradually replacing the sail-boats at the 
_ principal fishery centers, and the nets have been set farther and farther 
from shore, until now the ends of those belonging to fishermen of oppo- 
_ site sides nearly meet at the center. 

Mode of setting gill-nets.—Where the bottom of the lake is very irreg- 
ular, and the ridges have abruptly sloping sides, frequent use of the 
lead-line is required in setting the nets, and soundings are taken at inter- 
vals of five to fifteen minutes. In this way the captain is enabled to 

_ follow the ridges, keeping the nets in a certain depth of water, which 
_ varies with the season and the locality. On grounds of this nature the 
Sct is very irregular, following closely the direction of the ridge, usually 
_ afew fathoms from the top, where the fish are feeding in greater num- 
bers than on the top of the ridge or in the valley. A fisherman well 
- acquainted with the grounds thus has a decided advantage over one 
- not possessing similar technical knowledge, and it frequently happens 
_ that, other things being equal, the former will catch from a third more 
to fully double the quantity obtained by his rival. In other localities, 
where the bottom is level, the nets are usually set in a straight line at 
_ right angles to the current, which is usually parallel with the shore, the 
_ depth varying with the season from 5 to 70 fathoms, and the distance 
_ from shore often reaching 25 and 30 miles. The nets are most fre- 
- quently set on the bottom of the lake, but in some places it is customary 
at certain seasons, to put them near the surface, the vertical position 
"varying according to the habits of the fish. 

Mode of hauling cork and lead gill-nets from steamers.—Six men are 
| usually required for steamer fishing. When lifting the nets the captain 
stands at the wheel in the pilot-house and the engineer remains con- 
4 pStantly at his engine. Two men are engaged in hauling the nets, walk- 
ing backwards diagonally across the deck from the net-roller to near 
ae the pilot-house, one going forward to get a fresh hold while the 
: other i is going back. The two remaining fishermen stand on a slightly 
_ elevated platform at the hatch, one removing the fish while the other 
‘Tuns the wet nets into boxes. The steamer is kept under a slight head- 
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way in the direction in which the nets are laid during the hauling to 
make the work easier, or, frequently, it is started forward for a short — 
distance, after which the engine is stopped until the fishermen have 
gathered in the slack, when the operation is repeated. After the lifting 
of eight nets, which usually consumes from fifteen to forty minutes, ac- 
cording to the depth of water, the fishermen relieve each other, those 
removing the fish and stowing the net coming on deck to begin haul- 
ing the next nets, while the others take the places vacated by them in 
the hold. 

Mode of reeling gill-nets.—As soon as the fish have been properly iced 
all hands, including the shoresmen, turn their attention to spreading or 
reeling nets. The reelis a wooden frame, about 10 feet long and 5 to 6 
feet square. It is composed of three pairs of wooden arms, nailed at. 
right angles to each other, one at either end and the other at the mid- 
dle of a central axis, which revolves upon two wooden uprights. To 
the outer ends of these arms are nailed 6-inch boards, extending leugth- 
wise of the reel. The boxes containing the wet nets, usually four in 
a box, are brought from the tug to the reel-yard, the ends of the nets 
are secured to one of the arms of the reel, and the net, which varies 
from 5 to 6 feet in breadth, is spread out upon it as the reel is revolved, 
the lines being advanced slightly towards the opposite end of the reel 
at each turn. One reel in this way serves for about eight nets, during - 
the spreading of which, requiring from thirty-five to forty-five minutes, 
it makes about ninety complete revolutions. The nets are allowed to | 
remain until thoroughly dry, when they are removed by the shoresmen, 
one of whom places the floats in rows along one end of the net-box 
while the other carefully arranges the leads at the other end, the net. 
ting forming a bunch in the center. Eightof these dry nets are stowed . 
into a box nearly twice the size of the one for wet nets. Rapid workers 
will box a reel of eight nets in fifteen to twenty minutes. When boxed 
the nets are set aside until the steamer arrives, and the boxing must be 
completed by this time in order to make room for the new stock. of wet 
nets. 

Mode of cleaning gill-nets—If gill-nets are to be kept in proper con- 
dition for any extended period the greatest care must be taken for their 
preservation. It is a common practice among fishermen to wash them _ 
frequently; some of the sail-boat netters wash their nets as often as — 
once a week, and boil them in hot water containing soap and tan- — 
bark at frequent intervals. The tug fishermen have a decided advan- 
tage in having steam constantly available for boiling the nets. They — 
usually remove the corks about once a month, and on their way from — 
the fishing-grounds slacken the speed of the tug and pay outa bight — 
of 6 to 15 fathoms of netting from the stern of the steamer, dragging _ 
it slowly through the water, a fisherman hauling in on one side of the ~ 
bight as fast as the netting is paid out on the other. This process re- 
moves the greater part of the dirt and slime which may have accumu- a 
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lated; but about once in six weeks to two months they find it desirable 
_ to, oil the nets. They usually have large wooden tanks expressly for 
this purpose. These are filled with cold water and about five or six 
bars of soap are added, after which the nets are immersed and the 
steam-pipe from the bottom is connected with the boiler of the tug and 
the nets allowed to boil for half an hour, after which they are taken 
out and spread upon the reels to dry. 

Mode of oiling floats for gill-nets.—Many of the older fishermen iio 
are accustomed to the float and stone rig object to using the more mod- 
ern lead and cork, claiming that they have great difficulty in keeping 
the cork floats from water-logging and consequent sinking of the nets 
to the bottom. These continue to use the cumbersome wooden floats 
and stone sinkers, even though more labor is required in handling and 
the crew cannot fish as many nets. Some fishermen, however, have 
discarded the float and stone, and use ‘exclusively the cork and lead. 
The corks are turned out of cedar or poplar, and have a hole through 
the center, like a bead, through which the seaming twine is passed 
when the float is secured to the meter. Great care is required in oiling 
these floats, and unless properly done trouble is constantly experienced 
by their getting water-logged. 


~ The float to be properly oiled should be first thoroughly dried and 


then immersed in cold linseed-oil (boiled) and allowed to remain for from 
twenty-four to forty-eight hours or until it has become thoroughly satu- 
rated. It should then be dipped in hot linseed-oil containing about 5 
pounds of rosin, a little japan, and a little bees-wax for each gallon of 
oil. After being removed it should again be put ina dry place and 
allowed to remain one or two months. This makes the float practically 
impervious to water, as the first coat of oil has hardened in the interior 
and the second forms a nearly water-proof coating on the outside. Some 
give the floats a third bath before they are used, but most fishermen 
consider two sufficient. Even with this protection a duplicate set of 
corks is required to replace the others, which should be fished only 
half of the season before being removed for the annual oiling, which 
they should always receive. If the floats are used before the oil in the 
interior has become thoroughly hardened the pressure of the water at 
any considerable depth will drive all of the liquid oil out through the 
pores of the wood, and the float will become heavy and fail to suspend 
the net. Fully as serious a trouble experienced from water-logged 
floats is that in warm weather the moisture from them is liable to rot 
the nets when they are left boxed for any length of time. 

The blackfin fishery—Most of the gill-net fishing is for trout and 
whitefish. A fishery peculiar to this lake is that for the blackfin 
variety of whitetish (Coregonus nigripinnis). Steamers and sail-boats 
from Manistee and Ludington, and occasionally from Frankfort, en- 
gage in the capture of blackfins for a greater or less period every year. 


__ The fishing is in waterof from 60 to 80 fathoms. Some of the fishermen 
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set in this depth only a few times during the season, but others, en- 
gaging exclusively in the capture of blackfivs for several months, set 
their nets regularly in deep water. Those thus fishing begin about 
the 1st of November, when the fish make their appearance in limited 
quantities, the number increasing until December, when the business is 
at its height, the catch throughout the entire month, when the weather 
will permit, being very large. By this time the ice prevents further 
operations, but as soon as it breaks up in spring, frequently the 
~ last of February or early in March, they again visit the blackfin grounds 
and continue fishing until the middle or last of May, in some instances 


following the fish as they work off into deeper water until 100 or even ~ 


110 fathoms is reached. This seems to be a limit of depth for the 
nets, as the floats are considerably distorted by the enormous press- 
ure of the water and soon become water-logged. Large lifts are oc- 
casionally made by those fishing for blackfins. Thomas Rudick & Co., 
of the fishing-tug John Smith, of Manistee, report a catch of 4,000 
pounds out of one lift of thirty nets in the fall of 1884, among these be- 
ing individual fish weighing 4 and even 5 pounds, the average weight 
being between 2 and 3 pounds. Among them are fish of similar shape, 
but without the dark coloring on the fins. These the fishermen style 
“long jaws.” They are usually mixed with the others and sold at the 
same price, but some consider them of little wane, and, occasionally, 
throw them away. 

The meshes of the nets used in this fishery vary Frosh 3s to 44 inches. 
One fisherman used nothing smaller than 43 inches, which was very 
satisfactory. 

In December and January the blackfins gather upon stony béttont to 
deposit their eggs, but they seem to prefer clay at other seasons of the 
year. 

The average sail-boat now carries from sixty to a hundred nets, while 
several times that quantity are fished by the steamers. Steamers were 
first employed for fishing in this lake in 1869, the first vessels being 
the Kittie Gaylord, of Washington Island, and the Pottawattomie, owned 
near Green Bay, though a year or two earlier a fisherman from Kenosha 


put a small enginein his boat, which he used in running back and forth- 


from the fishing-grounds. There were in 1885 seventy fishing and twelve 
collecting steamers used on Lake Michigan, the principal centers being 
at Milwaukee, Cheboygan, Manistique, Frankfort, Grand Haven, and 
St. Joseph. 

Set-lines—These have never been extensively employed in the north- 
ern end of the lake; but are used in large numbers in the southern 
section, where they are in high favor. Set-lines were formerly used for 
catching sturgeon at Milwaukee, and are still employed principally for 
this species at the fishing settlements along the eastern shore. They 
are also set in great numbers for the capture of trout, and occasionally 
for whitefish. Several years ago some of the fishermen at Racine and 
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_ Milwaukee who had come from the Baltic Sea, where they had been ac- 
—_ customed to use set-lines for salmon, began setting them for trout mid- 
__-way between the bottom and the surface of the water. This method 
; a ‘was soon adopted by the other fishermen, and is now extensively prac- 
_ ticed during the summer months, when, owing to the high temperature 
Ee. of the water, the fishermen do not care to keep a large number of nets 
in the lake. 
| Fyke-nets.—F yke fishing is confined largely to the waters at the 
southern end of Green Bay, in the vicinity of the city of that name, 
_ where they are fished extensively in the shoal waters and along the 
-_ borders of the marshy flats. They are used to a small extent in other 
localities, but not in sufficient numbers to render the fishery important. 
Trammel-nets.—Trammel-nets or pocket-nets are unknown to the ma- 
jority of the fishermen, though a few foreigners, who have used them in 
European waters, set a small number in the mouths of rivers. They 
-_ are here generally known as “plunk-nets” or “ plump-nets,” from the 
Fe noise occasioned by the stick or splasher employed to frighten the fish 
into them. 

Ice fishing.—There is no fishing through the ice in the southern end 
of the lake, but in the northern end, especially in Green Bay and along 
_ the north shore, this fishery is extensive. For twenty years it has 

furnished employment to a very large number of men living in the 
vicinity of Green Bay, and many fishermen from other localities have 
found employment here during the winter months. During certain 
seasons the bay presented greater activity than the surrounding land, 
hundreds of shanties and temporary huts being built for shelter, the 
fishermen living in them during a greater portion of the time. Dealers 
drove about from place to place on the ice to purchase the catch, and 
merchants sent supply wagons to furnish the fishermen with provisions. 
During the height of the season it was not uncommon for the fishermen 
_ to bring their families out to the fishing quarters, where they would 

_. remain for some weeks, all hands assisting in keeping the nets in repair. 
During the past four or five years this fishery, owing to the diminution 
in the quantity of whitefish, has been less extensive, and the fishermen 
engaged init at present generally live at home, owning a horse and 
sleigh, which enables them to visit their nets daily and bring their catch 
to land. 

4 ‘Near the entrance to Green Bay and along the north shore on either 
side of the lake there is frequently considerable spearing and spring- 
_ line fishing through the ice for trout. The methods of spearing are 
- Similar to those employed by the fishermen of Lake Superior. The 
__ Spring-line fishing is also similar to that of Lake Superior, but less ex- 
7 tensive. 

Varieties and relative importance of fish.—The principal species taken, 
; as would be inferred from the foregoing, are whitefish and trout in 
about equal quantities, wall-eyed pike, sturgeon, and herring. The sis- 
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cowet or deep-water variety of the trout occurs throughout the north- 
ern portion of the lake, and especially between the Manitou and Beaver 
Islands. In some places fully half of the trout taken are of this kind. 
Messrs. Jordan & Gilbert, in their Synopsis of the Fishes of North 
America, published in 1882, stated (page 318) that the siscowet was 
then abundant in Lake Saleiue. but not yet found elsewhere. 

In localities convenient to a market the fishermen realize nearly aA 
much per pound for their sturgeon as for any other species; but in 
_ places more remote, especially in the northern end of the lake, many 
of the sturgeon are thrown away, owing to the difficulty which the 
fishermen experience in disposing of them. 

Fishing season.—The fishing begins early in May and continues with 
slight interruptions until late in November, though in most localities 
the operations are less extensive in midsummer. A few of the fisher- 
men, as already mentioned, engage in the winter ice fishery, but this 
is not followed regularly, except in Green Bay. 

Markets.—Chicago practically controls the entire catch of Lake Mich- 
igan, and the leading dealers have arrangements with lake steamers or 
railroads whereby the catch is forwarded with all possible dispatch. 
One firm has built two steamers which are employed regularly in col- 
lecting and marketing the fish. Thesc are among the swiftest vessels 
on the lake, and are kept constantly busy during the fishing season. 
Fully three-quarters of the entire catch is marketed fresh, as, owing 
to the lower prices of salt fish, no fisherman will salt his catch when he 
ean make other disposition of it; and it is only at remote stations that 
any considerable percentage of the catch is salted. 

Freezing of fish.— At Escanaba, Fairport, Sturgeon Bay, Petoskey, 
and Traverse City, all situated at the northern end of the lake, re- 
frigerators have been built for freezing and retaining any surplus of 
fish caught during summer until winter, when the demand for them 
at a higher price warrants their shipment. The largest freezing estab- 
lishment is at Escanaba, which takes the surplus catch from Bay de 


Noquet and the leading fisheries along the north shore, including occa. 


sional quantities from the Beaver Islands. 

Smoking of jish.—The smoking of fish by fishermen is less extensive 
now than formerly, when in many localities a considerabie percentage 
of sinall fish was smoked and packed in boxes for shipment. A few 
fishermen still continue this practice, but the smoked-fish trade is in 
large part supplied by persons located at the principal markets, who 
buy at a low figure any surplus fish which the trade find difficulty in 
handling, and cart them off to be smoked and packed in boxes for 
distribution to the retail trade and to peddlers. Sturgeon is the favorite 
species for smoking, though small whitefish, herring, and even trout 
are used. 

Prices.—The price varies considerably with the season and with the 
difficulties and cost of transportation. In the more remote regions the 
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fishermen receive an average of only 2 or 3 cents a pound for their 
whitefish and trout, while in others 4 or even 5 cents is readily ob- 
tained. During a few months in the fall, when the large trout are 
- abundant, the price frequently drops, so that the fishermen receive al- 
_ most nothing for this species, and are frequently obliged to stop fishing 
until the surplus stock in the market has been worked off. At this 
season trout of large size are taken in quantities, and the dealers find 
great difficulty in getting rid of them. They are therefore often com- 
pelled to require the fishermen to cull the trout, those under 7 pounds 
: in weight being classed as small fish, while those of greater size are 
known to the trade as large fish and meet with a very limited demand. 
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Statistics.—The following tables show the details of the fisheries in 
1885 for each section bordering on Lake Michigan: 
. ; % 
. ; Table of persons employed in the fisheries of Lake Michigan in 1885. 
* 
r -Fishermen. Shores- Persons 
g men, pre- dened: 
Section. 3 parators,| Total. yee 
Phe: ee and me- ferae o 
fessional. PcaEl: chanics. ing. 
ne NOT SHOT C, MELON IG AN inc... sven eis clo in ses cle 168 10 5 183 403 
Manistique and Thompson, Michigan ....-........ : IGA Ces tro celsia OOF 53 84 
Point aux Barques to Poiut Detour, Michigan .... Sen Ect arn erent 2 olde a hc 30 55 
Bay de Noquet, Michigan -.. . ............2...--. 101 4 11 116 300 
Escanaba and vicinity, Michigan......:..-...-.-.- 51 33 9 93 228 
Menominee County, Michigan....... ....--......- 48 2 6 56 101 
Marinette County, Wisconsin....-... COE Oe er ee 49 5 2: 56 115 
Sento County, WISCONSIN 2.5.2.2.) cc sec ensue : 68 7 DAB ae oe 110 147 
- Suamico to Green Bay City, Wisconsin.........-.. 25 58 30 113 2u6 
Bay Settlement to Namur, Wisconsin .......-....-. 16 OER oer 159 191 
Little Sturgeon and vicinity, Wisconsin ......... 27 GO eek ee es 87 141 
. Sturgeon Bay and Canal, Wisconsin ...-..-.-...... cr Sai ge 8 54 146 
. Entrance of Sturgeon Bay to Death’s Door, Wis- 
CDS a a A a Sta ele ee he ih ene 81 66 1 148 310 
: Washington Island, Door County, Wisconsin..... 20 Gk eres ve ie ; 28 98 
. Newport to Lily Bay, Wi-consin .-.............-.. 3383 yee — fa A MSs al Siete = 2h 33 100 
Hiovn’s Pier to: Nero, Wisconsin .-<.....2....-.-.. 44 21 4 69 157 
Manitowoc County, Wisconsin... -. = spi pla ae a 61 6 3 70 210 
| Sheboygan County, Wisconsin. ...............----- 63 4 5 72 170 
Ozaukee County, Wisconsin \......-.00. 20s .0000- 4 8 Neal ea 11 20 
Milwaukee County, Wisconsin. ..........-........- 84 10 51 145 518 
SEMPUIRGSst Ys TSCOMMIT Ee ciel cree on saint wantin w sinew tcl @ 21 2 2 25 50 
q Kenosha, Wisconsin .......-- Te Rae ois eh ea 20 8 8 36 90 
Pein icegan Liingis.-25. Se. nce twee nie umes Stee 113 0] eS earaeg (  ane  a 13 30 
Chicago and South Chicago, Illinois. .............. 30 363 60 453 720 
TI ore mrs Sen ale a he a clesilele, aioe met ths « shea 41 24 1 66 175 
Berrien and Van Buren Counties, Michigan....... 90 41 5 136 290 
megan County, Michioan..-..cccccccue tec ee see, 26 QT esters ee 57 125 
iemunGskiayen; Michigan loss 6S bose. oS thee 31 12 13 56 121 
Muskegon and Montague, Michigan .............. 54 26 1 81 202 
Oceana County, Michigan...........2 .........-0. 28 POR te iL 30 60 
Mason and Manistee Counties, Michigan......._.. 44 16 3 63 124 
Frankfort and South Frankfort, Michigan....... Af, Woes 2 Core 9 56 61 
Aral to Good Harbor, Michigan .................. 19 6 a 26 39 
_ Grand Traverse Bay and vicinity, Michigan....... 136 51 6 193 310 
ES VON, DAAC TION ne ho be a Seek do SS awe 37 12 8 57 110 
Little Traverse Bay, Michigan ..... ........2.... 22 8 11 41 91 
Cross Village and Good Hart, Michigan.... ...... 40 4 2 46 104 
_ Mackinaw City to Point Wangoshance, Michigan. 6 32 3 41 78 
Beaver, Fox, and Manitou Islands, Michigan...... 164 23 30 217 529 
RE IR eS ae uickitiniecuheect 1, 914 1, 140 325 3, 379 7, 009 
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Table of nie ha and capital employed in Pip  Sisheries of Laks Michig gan i m 1885, 


Steamers. R Sail and row boats. 
< » ae . = 
Section. o | 8 ee eee 
<2 Collecting | —% | eZ) 4 5 S 
Fishing. fish Bt eae } Stns a) Tota 
: a | 23 |\|28 | 3 ra 
3, (=) TS q oO 
me |e lao} os | 8 
o a wR o) 
No. | Value. |No. | Value. | No. | No. | No. | No. | No. | No. | Value. i 
The North Shore, Michigan..|....]......-. 2 | $4, 000 5d So. beaeaS. 3 48 | 139 | $11, 635 
-Manistique and Thompson, ; 

Pe 22 oo ass rein rok ates 3 |$10,300 | 2 | 15, 000 1 S hdendadllsesdas 3 7 555 
Point aux Barques to Point , 

Depour sWichi Gans. 2 so Socal een eeee ee ee lta. a 8 pe ee eine a chs een 14 1, 87¢ 

Bay de Nogquet, Michigan. - 3 | 6,500| 1] 6,500 20 17 74 ee 13 52 10, 325 
Escanaba and vicinity, Michi- : : 

AME sn alte a oe ee Nee al meme e ie ows 1} 8,000 6 Boome lave seers 16 30 3, 021 
Menominee County, Michigan|....|........ 1) 12,000) eaees 10) eevee 23| 42] 3,440 
Marinette County, Wisconsin|..<.|.:......|.-..}.....--. 9 G22 ehleeaoes 10 25 2) 070 
Oconto County, Wisconsin ...|....|.. su | ere Pra A 1 fag Neen oe | Ee a 29 56 2: 319 
Suamico to Green Bay City. 

WY JERMRIRNR Ctra Nai hale cnt we abides a's ie 4 111,006 225. Sil Scees 4 32 44 1, 240 
Bay Settlement to Namur, 

WWitRGOnaumncscsne bere tay or lucie Aes ee oa ole aeee Ti seeeee 12 5 24 475 
Little Sturgeon and vicinity, 

VSS CO IESE rire Mere iiae lias Saleowen souls aelba scree aes 9 Oil wate data ne nates 1 18 595 
Sturgeon Bay and Canal, Wis- 

COUSIN cO ENE oe sees Nae Bt SON UW iieaid on wale nee i A eee Siege (7 865 
Encrance of Sturgeon Bay to r 

Death’s Door, Wisconsin...} 1] 1,500 |.-...|......-. 30 PA oSCeL Specs Z 43 2, 650 
Washington Island, Door 

(SOM Wy ASCONSM" y's Alcs 2! ae Woo aes hee a ttecee mee 17 Ne Steel oe ener 18 2, 050 
Newport to Lily Bay, Wiscon- x : 

rege Naewy Te els KS Acie ane cleo [claw a] aolewienele pee eat eet ak 13 1 fea Ree ea eee ese De 20 1, 230 q 
Horn’s Pier to Nero, Wiscon- ‘ 

ao Re OE Se ers BB BOO BSS ao eee ee 23 i Ot ee 2 8 34 1, 993 
Manitowoc County, Wiscon- E 

SUNT eS ES AS 2 ent: i rae em SE to eee oe eel eee 21 TF") cece eee 10 43 2, 850 a 
Sheboygan County, Wisconsin} 5 | 19,200 |....|.-...... 9 27 scacoalece’ 15 51 4, 900 P 
Ozaukee Connty, Wisconsin .|.--.|2..0.--<). 20.) .0-50ces| decowe Rees L Awastee 7 335 : 
Milwaukee County, Wisconsin] 7 | 20,500 |....|......-. 7 Pe ee soryel eee 12 21 1, 595 a 
Racine, WIsGOuAIN. ». 200. 12k. Aa ea 1) ell Pg i laecin ane ] 2 6 805 a 
Kenosha, Wisconsin .......--. DR Oy DOO ts eicalll satcrapereiea eerie eee eee See ck . AS Aas 3 42 ag 

Waukegan, PONG sooo eer po wes ilo a a Scie wal don waa Dil cate ps ade e 11 16 525 <a 
Chicago’ and South Chicago, = ¥ 

Shietiees cr eke oe A RUN ee ee 6 Blicesvis 2 29 42 2,695 
PRAIA Fae nS gees ante) VAC BONO SON een 7 ee es Sats 2 23 4} 3, 105 . 
Berrien and Van Buren 

Counties, Michigan ........ AD 1 39000 foo. cbtadn tae 10 Ee ie 2 28 55 4, 592 
Allegan County, Michigan ...| 6 | 15,000 |....|......-. i Giligeensen i 18 32 1, 810° 
Grand Haven, Michigan hts Sas ae 1p Dae eee Sa 3 eh ey Spa Te 16 27 1, 030 
Muskegon and Montague, 

Michigan BOC a Re per Pose, Cpt Balti SOO alc ce oes 15 5 Be bisects 4 39 69 2, 844 
Oceana County, Michigan....| 1] 1,400 |.-..]........ 4 PS lscee ca Pe 6 25 2, 645. 
Mason and Manistee Coun- 

ties, Michigan ......-..--... Sh ed. 700u ee clea airs 22 Se ek 3 33 1, 980 
Frankfort and South Frank- 

» fert-Michigan....22.. 2.2... Bt TOO note Samus is 11 (ie pee 2 8 28 1, 640 
Aral to Good Harbor, Michi- : 

PR Coe otis ot Ti oe an © a'ajaid 2 '<|| ee vie alee COT SA ae ae 6 Coe ae omy eee 1 15 487 
Grand Traverse Bay and vi- 

Cipity, Michigan ...-0.....: Sib ciel ea Hl al eterna ae 54 tl 2 2 15 80 5, 310 
Charlevoix, Michigan........ Ce De ee a ee cy ere eee Oe 3 14 1, 265 
Little Traverse Bay.......... webs nee. Seetdes| ae OO 10 Tid satel see 1 18 825 
Cross Village and Good Hart, : 

(EU CU a es = Cite | Nplica, ecw’ Cae RSA ere lea 17 I reece ae 2 5 26 1, 550 
Mackinaw City to Point 

Meaneoshance, Michigan): | uso. [oc ... Seal Pew aoe os. 2 1 1 Pasa 5 246 
Beaver, Fox, and Manitou 

Islands, Michigan........-. | 0, BOO eee les et eee 34 3 2 46} 85) 11,317 

Ae he aS Se 70 |216, 900 | 12 | 50,700 | 429 | 352 8 49 | 482 |1,320 | 100, 726 
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a able of apparatus and capital employed in the fisheries of Lake Michigan in 1885—Cont’d. 


ay . Apparatus of capture. 


- Section. Gill-nets. Haul-seines. 
= oa — 
) No. Length. | Value. |No.|Length.| Value. 


7 Feet. Feet. 

The North Shore, Michigan ...........-.-..-.------ 5,580 | 1, 513, 350 |$30,492 | 3 | 16, 200 $225 
‘Manistique and Thompson, Michigan ......--..----- 530 461,700 | 9,540 
Point aux Barques to Point Detour, Michigan..-.... 1, 400 378, 000 | 8, 050 


Bay de Noquet, Michigan Teh an ale es Se ar 3 240 813, 600 | 14, 625 1 1, 000 100 
‘Escanaba and vicinity, Michigan ........----------- 935 252,450 | 4,700) 9] 4,500 1, 500 
Menominee County, Michigan .......-----.--------- 215 20;640' |." 1, TOO Pee |) eee en eee 
Marinette County, Wisconsin .......--------------- 866 114,780 |} 3,410] 2) 1,560 400 
Oconto County, Wisconsin.........------------+----- 745 196,140 | 3,405) 2] 2,475 70 

- Suamico to Green Bay City, Wisconsin. .-.......--- 260 P26 0G0: |e 1 2Ra0h Feet 000 390 
Bay Settlement to Namur, Wisconsin. ..----.-.-..-- 2, 945 125, 160 | 15, 700 | 11 } 10, 900 1, 530 
Little Sturgeon and vicinity, Wisconsin..---....-.-- 1, 736 416,640 |, - 8, 750. |... Peso ah ee 
Sturgeon Bay and Canal, Wisconsin ........--------| 1,227 346,000) |. 6; 267 oe 2: ic a2 8 eee 
Entrance ofSturgeon Bay to Death’s Door, Wisconsin) 1, 253 ADRS 760. | 85.0387) .|dicoe eee ae eee 
‘Washington Island, Door County, Wisconsin....... 1, 100 29'7,:000)|' 5, 200) |. oe 2 ae eee 

_ Newport to Lily Bay, Wisconsin .......---..-...-.. 867 234,090.) 4389 4io ol Tee eslees beeee eee 
- Horn’s Pier to Nero, Wisconsin ....--.-..---..----- 1, 597 431,190 | 7995} 2 200 30 
Manitowoc County, Wisconsin..-........----.-----. 1, 838 585, 960 | 12,850} 2 660 60 
Sheboygan County, Wisconsin.........-..---------- 2, 028 G08, 400 | 12, 800. fo sa. bo ee 
Ozaukee County, Wisconsin..--.....-....---------- 106 28, 620 515 | 1 100 20 

- Milwaukee County, Wisconsin ..............-.--..- 4,876 | 1,169,040 | 21,340 | 12 | 1,600 250 
Ine, VV ISCONGIN |<. 52. oe oe «ote eee w nw ceeceticnn. 728 212,380} 4,043 | 1 300 40 
SETA A ISCOUSIM 2.25, oS. 2 cance dueanh svde eee on 1, 540 314,000} 8,470} 3] 1,620 180 
UTES SB PS a ai Sere ENE UR 3" Be ere eerie ee eee (eee co 
Chicago and South Chicago, Illinois.......-.....-.... 542 140,675 | 3,788 | 2 500 50 
er Sin eo ak ee et. ec. 779 259,950 | 4,817 | 3] 1,980 210 
Berrien and Van Buren Counties, Michigan ........ 3, 250 774, 130 | 15,989 | 3 1,686 180 

= WAllezan County, Michigan .............--....--.-- 1, 257 276, 839 | 5,638) 1] 1,320 100 
Simmeen aven, Michigan ..._.. 2. s<.cnkececewscsn- 1, 921 Be ASD |" Byeee |. 25 | hs s2.8.sahaae aes 
_ Muskegon and Montague, Michigan.............-... 1, 489 363,005 | 5,547 | 7} 2,318 320 
@ceana County, Michigan .......-.-.-----.-.--.--.- 254 50, 800 948 | 2] 1,615 160 
Mason and Manistee Counties, Michigan............ 2, 003 559, 400 | 13,410 | 5] 2,060 370 

_ Frankfort and South Frankfort, Michigan.......... 2,102 |* 571,860 | 14,105] 1 200 40 
_ Aral to Good Harbor, Michigan...-...-----.------- 110 26, 400 NN eee eS oes Be 
Grand Traverse Bay and vicinity, Michigan......-. 2, 011 542,900 | 11,663 | 2 600 200 
eeePev OLX, MiChIg an: «oo. scan onawemn decease cacese 2, 826 Gp. O00.) T8369 boo.) lee Ne a geees 

_ Little Traverse Bay, Michigan .......---.........-. 121 32, 670 GGbr |p ck. le. cane 2a eceewens 
_ Cross Village and Good Hart, Michigan ........-... 320 Be 20D te DGD Woes ote cos cael Sanaa eee 

_ Mackinaw City to Point Waugoshance, Michigan.. 25 4,125 Go to 1 165 25 
_ Beaver, Fox, and Manitou Islands, Michigan........ 3,894 | 1, 290,560 | 27,814} 4) 1,980 500 
Srotal 5.2..-.2-.. pene oA Palas bodes Soa on as 58, 516 | 14, 919, 964 |326, 902 | 87 | 56,539 | 6,950 
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Table of apparatus and capital employed in the fisheries of Lake Michigan in 1885—Cont’d. 
Apparatus of capture—Continued. 
¢ ‘ uae ay 9 
Traps. Set-line e==| we 
ina eee 
Section. 2. Zs 2. 
Pound- Fyke- Other cat 5° 
nets. nets. traps. ee S583 ‘s Z 
| ce) 
a SS At Length. hooks. Value. one Z 5 S 
No.| Value. | No.|Value.| No. |Value. ae RA s calad 
' Feet. 
Pee ANOrLA Snore, Mich ..): ‘G8iG27; Bia|osc 2). sees). cols ck eed Sees ees a $300/$58, 292 
Manistique and Thomp- i 

son, Michigan ...-...--. LL) 2D; DOO ae swears |. sates | ayer So] cape care chat oRtele meee erate aan ee 13,040 . « 
Point aux Barques to 

at DOKGHT, MIGkICAR 42. Chee. oe wele Saw 0 oe ees entoperee 4, 000 500 $88)....... 8, 138 
Bay de Noquet, Michigan.| 44) 21,000) 18] $390).....|.--...-}......02.|.cecce | cceee, 30) 36, 145 
Escanaba and vicinity, 

MRCS AR? ioc sobs peas 37| 10,600) 3 180) .)..«.; 5] mas cmerahe Seen weak joetee seen 50} 17, 030 
Menominee County, Bich: 42; 13,900)....)....2..)-...-|scsco2] cde: une of) epeen eee eee 15, 000 
Marinette County, Wis..-| 14) 3,800) 3 75} ow. 2] cence sprees ac we} oc aeielein Oneal se een 7, 685 
Oconto County, Wisconsin} 79} 10, 8v0} 28 500) +c Fe) cutain| SPSS ane et cee ee 14, 775 
Suamico to Green Bay 

City, Wisconsin.....-.. q|  660| 215} 3, 583}.....|-..c-.- 54,000| 6,000]  150|........ 6, 068 
Bay Settlementto Namur, 

NWVASCONSIN 2s. 5.--\-\n0nsie.- 12} 2,625] 20 200]; fe he | eee 8, 000 900 18) .2 soe 20, 073 
Little Sturgeon and vicin- 

ity, Wisconsin ---....-.. 20] 5,900} 18 B50). cn} eens. Sfieoec eae. s)he woe sees en 15, 005 
Sturgeon Bay and Canai, 

MWVaRCONSIN) os smelnecsew 10} 2,080) 1 7:4 |] Rn abate, Malle aanaray oryegeey rye fox alee Sea |S oe 8, 367 ‘ 
Entrance of Sturgeon Bay 3 

to Death’s Door, Wis -.-| 17} 6,200) 10 1 7] irae teen eet 18,000} 2,000 50 175) 14, 734 
Washington Island, Door, 

County, Wisconsin..... 2 BDO es Se So seit wecta ee ece ale Bek | ae eer coe I aera 20) 5,720 
mompornue Lily Bay,Wis.)). 41. °1;/G00)s.. hoses. cs lets} ote otide oc vs bo} cape cL eee adaewl LOR ooo 
Horn’s Pier to Nero, Wis- 

TO 1 ae a ae age 2 B50) ..2. G] ook Viacaloes wplamiaeiren [kets okie daly ae a] eee 100; 8,575 
Manitowoc County, Wis- 

OHSTIE Cece ise ciiclae oo. 20) 7,300) 3 | Pe ae I 80, 000} 10, 000 137 10} 20, 400 
Sheboygan County, Wis..| 38) 19, 600)....).......]....-|-.-...- 32, 800) 4,100 55 15| 32, 470 
Ozaukee County, Wis....| 4| 2, 800]....].......].....]....... 25,000} 3,000)  — 20 10! 3,365 
MilwaukeeCounty, Wis -.| 2 800} 10 150/1, 500 $30) 168, 000) 21, 000 240 190; 23, 000 
Racine, Wisconsin.2 5.2...) .2--).-.5-- SP Pa bey a Ne age [eae 450, 000} 25, 000 500 60, 4,643 
Kenosha, Wisconsin......).-..]..----. 6 BO eeeeonseee ae 31, 500) 4, 500 70 30, 8, 780 
Waukegan, Dlinois....-.. IB) 2G, 500) fo ees sake eae Po dco weal see do ean 6, 500 
Chicago and South Chica- 

O ALINOIS: seek oon cs 10} 4,600) 1 Gs) sSachaeeecee 234, 000) 23, 400 200 - 500) 9,173 
(02 Pe es ee DOT O00) eel os Soe Lee od pees 250, 000} 30, 000 317) aseads| 22) Cae 
Berrien and Van Buren 

Counties, Michigan..... 35) 14,150) 1 MO Are oie | Geter teint 1, 033, 000/102, 800} 1, 188)........ 31, 517 
Allegan County, Michigan} 11] 2,700) 2 OP eal ae eee 1, 787, 500/168, 000} 1, 135)......--. 9,593 
Grand Haven, Michigan..} 13} 4,070) 1 BU a | pe yg 320, 000} 32, 000 150) 2 oes Fae 13, 461 
Muskegon and Monta- 

gue, Michigan.......... 39} 8,325) 13 132 1 100) 825, 000} 90, 200 655) sos ee 15, 079 
Oceana County, Michigan.| 26] 7, 415)....|......-| ....|......- 80,000} 8, 500 95) Sco see 8, 618 
Mason and Manistee 

Counties, Michigan. -- 8} 1,650) 4 AD Sao eee tek 91, 700) 12, 100 105). genigee .| 15, 575 
Frankfort and South 

Prnnatort, Michigan ..°) |.“7] (2,800)... faen 2.5 ce ee [Oho onan ero ee cia bales ok en eee emeenna 16, 945 
Aral to Good Harbor, 

LETC Coat 6 OG = ees eae an eae PAL AO B00) a ee ee es TR ee | eatin clare al steal Sis cee eee 2, 650° 
Grand Traverse Bay and 

“vicinity, Michigan...... 12} 2,500) 5 BGG Jos ecb vee pe «ee eae eke eee 80) 14,608 — 
Charlevoix, Michigan. ...|..5.).ceee0-s]- ene] sdeee ce 4 200; 90,000} 15, 000 200 100} 18, 869 — 
nie seaverso.pay, Mich.! 13) 7, 700}0.5.)) <2. eee) c0.- foes soucl-saeenen o|egeweeclaupeaae 105) 8,470 | 
Cross Village and Good “s 

Hart, Michigan ........ 12), 5,890) 22 secae . tos eae. a) eee beni ice es oc oer oe 7,490 
Mackinaw City to Point o 

Waugoshance, Mich....| 3 300) oc tee SESS Ss OE ee eee on cece er pee ekeres 135 §23 
Beaver, Fox, and Mani- 

tou islands; Michigan ..) 52) 23, 550)..2.).. 2.216. cicero, 13, 500} 1, 500 80) ccna 51, 894 

Datei - iio -.-| 710/253, 540} 362} 6, 105|1, 505} 30/5, 596, 000/569, 400] 5,412] 1, 910)601,149 
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Shore property. 
¥ bea 
Section. Value of | Value of | Fish-cars. _ Capita 
buildings| fixtures Work. ‘finvested. 
% and and ac- sae ; 
“4 wharves. |cessories.| No. | Value.} * 
in 
y ices 
: The North Shore, Michigan ........-.-..--.---. $4, 600 $e, SAS abe bees cares $1, 850 | $83, 825 
" Manistique and Thompson, Michigan --.-...-.-. 6, 500 1,300 | 130 | $3, 450 6, 500 56, 645 
Point aux Barques to Point Detour, Michigan... 700 — BLO Pode deeper eee hed 150 11, 068 
Bay de Noquet, Michigan...........-----------. 21, 50 7A a) ee et [ae eee 23,000 | 108, 320 
_ Escanaba and vicinity, Michigan .....-. ahs idl, 16, 250 6 ee Pees er esc 25, 000 72, 761 
~ Menominee County, Michigan .....--...... Es Se 3, 275 3: O75: \cee continents 8, 100 34, 890 
_ Marinette County, Wisconsin...........-..-.--. 1, 200 680 30 600 5, 000 17, 235 
Oconto Cougty, Wisconsin .................-...- 7, 405 3, BLO! | ace wllceae toe etme nae 28, 009 
_ Suamico to Green Bay City, Wisconsin ......-.. 4, 225 5, S00: |: S <5 eal dale 15, 200 43, 593 
Bay Settlement to Namur, Wisconsin ........-.. 2, 395 S100 | it Oe eee he cee 25, 043 
Little Sturgeon and vicinity, Wisconsin ........ 2, 070 SOU: his cm aw oomasaet laa 18, 260 
Sturgeon Bay and Canal, Wisconsin ..-... Se 8, 955 1, 470 5 30} 1,000] 23,687 
Entrance of Sturgeon Bay to Death’s Door, Wis. - 1, 600 eS Ge ES) eee cee os 500 22, 429 
Washington Island, Door County, Wisconsin. .. 100 AAO. Wwe ots atdevaate BL sen at 7, 980 
Newport to Lily Bay , Wisconsin...-.-....-.. cet. 935 a(R eee! | pees y Necpenres Hares 5 BCE 8, 374 
3 Horn’s Pier to Nero, Wisconsin ............---- 12, 135 Ne Gl a eee ee bear: | || 29, 678 
Manitowoc County, Wisconsin.................- 2, 830 BOO ne acs lt Sinan 2, 000 28, 980 
_ Sheboygan County, Wisconsin............. assent 28, 600 GPS0D: t's Fala ccas e's 3, 525 85, 195 
’ Ozaukee County, Wisconsin ............---...-- 300 BOD eecs cltian aacecte eee bee 4, 120 
- Milwaukee County, Wisconsin ...............-. 33, 800 OUG00 saccade cede 2% 17,000 | 104, 895 
DEMO, VERE ORS 6. LS Sa nlnsecdisiauns welod wont wee 5, 000 po eee eee 400 19, 448 
Bemonosha, Wisconsin: -- 2...) 2.2. -- eeescecccose 4, 000 BOOO so ceshcitka. 1, 000 23, 922 
pemnceran, Tilinois) .. 35 aos. sve 'snseme con 1, 300 SES ey Saat 8, 365 
Chicago and South Chicago, Illinois ............ 190, 000 10,600 | 300 | 9,000 | 100,000 | 337, 468 
SES EBL eae SRP SP panera ON ee a 7, 275 (Ct eae ees 4,900 | 48, 524 
‘Berrien and Van Buren Counties, Michigan..... 11, 600 Bro20s |ticcmalinaceess 4, 250 94, 479 
Allegan County, Michigan ....................-. 2, 165 BRTO cr ocic ahs ce ceitiae 600 30, 868 
euiecana Haven, Michigan .....2.-.-.cireecsss---- 1, 015 (Nis) ee ee re 700 28, O71 
Muskegon and Montague, Michigan......-...... 1, 160 ET A See | (BE ORR SOREN, Nettle, Sod 32, 000 
» teceana County, Michigar ........--.......-.-.-: 1,110 500 29 375 150 14, 798 
Mason and Manistee Counties, Michigan -...... 3, 045 365 10 75 100 25, 840 
Frankfort and South Frankfort, Michigan ...... 10, 475 1,950} 63) 1,540 2, 200 41, 750 
Aral to Good Harbor, Michigan...-............. 815 GAO Ese as ess eae Sa ee 4, 592 
Grand Traverse Bay and vicinity, Michigan.... 8, 030 TRG eoseselt ao 800 29, 924 
PeOVOIx, MAGHI Pa 255 Osa ccik's Hocn os ben oes 2, 100 BOG is sede teeta 800 36, 034 
Little Traverse Bay, Michigan ..-..............-. 4, 500 1, 675 28 840 5, 100 25, 610 
Cross Village and Good Hart, Michigan......... 1, 025 iO evens [Seas aS ae 300 11, 135 


Mackinaw City to Point Waugoshance, Michi- 
ReeU PRN tet chia ola once Peta oie to aerate de am se MN cyhonn aes tats 430 441 5 50 1, 000 2, 690 
Beaver, Fox, and Manitou Islands, Michigan ...| 20, 770 6,950 | 150] 4,800; 21,095 | 127,326 


— ———S| | | | 


GRAD Cs ane t oan cam cmmtticee soars welde siekiare 425, 190 87,186 | 750 | 20, 760 | 255, 220 |1, 757, 831 


al 
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Table of products of the fisheries of Lake Michigan in 1885. ; 


Section. 


The North Shore, Michigan ....-.- = 
Manistique and Thompson, Michi- 
gan 
Point aux Barques to Point Detour, 
Michigan 
Bay de Noquet, Michigan 
Escanaba and vicinity, Michigan... 
Menominee County, Michigan 
Marinette County, Wisconsin 
Oconto County, Wisconsin 
Suamico to Green Bay City, Wis- 
consin 
Bay Settlement to Namur, ‘Wiscon- 
sin 
Little Sturgeon and vicinity, Wis- 
consiD 
Sturgeon Bay and Canal, Wisconsin. 
Entrance of Sturgeon Bay to 
Death's Door, Wisconsin 
Washington Island, Door County, 
Wisconsin 
Newport to Lily Bay, Wisconsin ... 
Horn’s Pier to Nero, Wisconsin .... 
Manitowoc County, Wisconsin 
Sheboygan County, Wisconsin 
Ozaukee County, Wisconsin 
Milwaukee County, Wisconsin 
Racine, Wisconsin 
Kenosha, Wisconsin 
Waukegan, Illinois 
Chicago and South Chicago, Illinois. 
Indiana 
Berrien and Van Buren Counties, 
Michigan 
Allegan County, Michigan 
Grand Haven, Michigan 
Muskegon and Montague, Michigan. 
Oceana County, Michigan 
Mason and Manistee Counties, 
VEN ONS OPN eters Bice Saye im cinim = sn Be 
Frankfort and South Frankfort, 
Michigan 
Aral to Good Harbor, Michigan ..-.. 
Grand Traverse Bay and vicinity, 
Michigan 
Charlevoix, Michigan 
Little Traverse Bay, Michigan 
Cross Village and Good Hart, Mich- 
igan 
Mackinaw City to Point Waugosh- 
ance, Michigan 
Beaver, Fox, and Manitou Islands, 
Michigan 


ee 


ee ee ee 


ee ee 


ee 


See ee ee ee 


rs 


Sold fresh. 


Herring. 


Pike and| Miscel- 
pickerel.| laneous. 


Lbs. 
548, 686 


392, 219 


19, 500 
265, 278 


147, 000 


191, 400 
153, 060 


185, 440 


15, 400 
11, 200 

1, 000 
30, 200 
373, 720 

5, 500 
37, 750 

5, 000 
106, 000 
23, 500 
81, 696 
134, 890 


177, 092 
199, 975 
57, 595 
55, 405 
80, 500 
236, 965 


766, 104 
13, 300 


272, 000 
276, 190 
88, 862 
32, 000 

4, 700 


136, 425 


5, 458, 496 


Lbs. 
135, 444 


512, 907 


6, 500 
262, 563 


40, 425 
60, 125 


115, 770 


8, 000 
65, 250 
433, 900 
240, 000 
392, 215 


34, 215 


255, 043 
43, 425 
102, 405 
31, 206 
28, 535 


123, 057 
302, 519 
110 
223, 400 
359, 260 
82, 608 
6, 000 
33, 150 
240, 275 


—_-- 


5, 239, 415 


4, 720 


ee oe 


27, 505 
2, 200 
58, 450 


175, 161 
223, 690 


139, 224’ 


55, 368 
189, 852 
86, 771 


9,075 


56, 400 


1, 383, 728 


310, 000 
13, 570 


166, 196 
| 8, 950 


| 


jr ewer ewes 


ee 


ee ee ee 


sewer ewe: 


eee ee eee 


Lbs. 
12, 530 


1, 350 


15, 000 
28, 763 
1, 000 
7, 000 
175, 000 


Total. 


Lbs. 
711, 380 


910, 476 


26, 000 
687, 479 
401, 494 

63, 809 
389, 000 
900, 439 


893, 2C0) 1, 570, 400 


168, 775 


44, 750 
4, 500 


6, 650 


2; 000 
17, 400 
3, 300 
3, 500 
3, 000 
206, 000 
15, 300 
8, 100 
4, 200 
602, 952 
98, 630 


89, 800 
16, 649 
21, 015 
73, 457 
24, 152 


7, 100 


5, 000 
30, 000 
20, 000 

2, 000 


140, 000 


513, 965 


364, 555 
266, 645 


344, 785 


226, 700 
33, 400 
861, 175 


448,396 


771, 125 
400, 273 
434, 779 
407, 107 
230, 908 


380, 997 


1, 068, 623 
13, 610 


513, 400 
672, 450 
202, 185 
40, 000 


39, 000 


578,100 


— — — | | 


1, 857, 243} 662, 860/2, 755, 073/17, 356,815 


Salted. 
ee Section. sce is 
= be Trout ea, Herring.| Suckers. Santry cella- {| Total. 
; neous 
. 
| aa Lbs. Lbs. | Lbs. Lbs. Lbs. Lbs Lbs Lbs. 
The North Shore, Michigan .--.|1, 059, 890; 202, 360} 5, 000 30; 500} 114: S60) baeae ee. letee eat 1, 412, 710 
-Manistique and Thompson, 
ie MICHISAIL. 2.5. So. s-e-s sien ee OMe oe shoe chan 1a smote cd loisissnsceelesedoce csficnanbe 10, 000 
Point aux Barques to Point De- 
PRO, MICHICAN . ape cccct scons LOS IOO OOOO coset ewes oH UU cae ek eee 204, 200 
- Bay de Noquet, Michigan....... 151, 800} 81, 200} ..... 18,100} 33,000} 2, 000)....... 286, 100 
‘Escanabaand vicinity, Michigan} 84, 400)..... .. |.--.-- SACADO cs fcc I eee ee ene 118, 800 
- Menominee County, Michigan.-| 64,890| 23, 700|..-.... 779, 600] 15, 000 8; 000\-.2.55- 891, 100 
Marinette County, Wisconsin -.| — 58, 000).......-. SeON0i67 100: OOO): . i>. - sohy Sai wee haere 163, 000 
~ Oconto County, Wisconsin ..... 24, 300 5 CC ea 306,400} 25, 000 500) 1,400) 358, 700 
~Suamico to Green Bay City, 2 
bey WISCONSIN... .--.25----..- wale |nle data we| ene ncuine|-one oe 50, 000 DS GUO NS hee oes. 500! 56, 000 
Bay Settlement to Namur, Wis- 
POMOHSIIE ociceten bbc cccuimlcewemismcefic nm ceeenias Ea eae Ee sts Sis We sca we [ee sie d beta ce nua ecm 
Little Sturgeon and vicinity, 
RY IHCONSIN - 2. eis << oige ooeeeeae UR) ee ape a ee SOU se nae ae 2 O80) 2. na 12, 500 
Sturgeon Bay and Canal, Wis- 
BGEMSII IS... oo. op ke aias ent bo 16, 000 G 500|5.22 <2 PEF OO0 ast ecnc as moae alee temas 37, 000 
Entrance of Sturgeon Bay to 
- Death’s Door, Wisconsin ..... 78, 925) 15, 590}...... CUPALU BS eetas 56 liieere pmeeiny MBS pee t= 103, 715 
Washington Island, Door 
- County, Wisconsin ........... FO OU] Mere Aim emcee anny 2.2 2 |'s'sine,.'aicle|s occlne O50 [2% omen 97, 000 
_ Newport to Lily Bay, Wisconsin.| 64,800) 79, 800)....-. 39, 600 BOE sey er cee ae 184, 800 
-Horn’s Pier to Nero, Wisconsin. 800} 54, 900)...... eA OR i SSNs. yaa al a suaoua 61, 150 
- Manitowoc County, Wisconsin. . 2,000} 42, 700}...... TAO esate Ske dat wcheteets 45, 200 
_ Sheboygan County, Wisconsin. - Me RMN ee phe tat ro le tale a''og| ame waiccs|s cate a 18, 000 
IIE 0 ETL TiN TOOL SIRES cent aici eh ee Ss ow fe ohn les oo [ en cis oaminc [esas ween shenccods|smmeme nen 
_ Milwaukee County, Wisconsin. . 300 9700) wscc.5 EL EAS SER (et eg page | BCH 10, 300 
RIRERIEE TE VADER RESTAS IN Goe is erage) cia tee sea er | weet eee |e ee Pisce ro SS Use dle we aals Gisie acces (sudewac one a dbielate 
STS ap PR ep Ona APES 25 Ee Eee ed eee (nse eri (Bc meneIe 2 rs 
Waukegan, Illinois .........---- Fee ETS aot CU ee Pale ae tal | ac eee (cee eee 5, 000 
Chicago and South Chicago, 
I hae Sea on Poin fate ds Noe tw Sh Ue. Sees loca ue pe ces 2 Pee iag a hs eres aia the ce Roce ae well ere eaeeee 
NCS iat Serco wrx urel ain wim 2 A; OOD hate Soe. PEO Cia. SMI est Lae feasts 4, 000 
Berrien and Van Buren Coun- 
ties, Michigan ................ 4, 800 ip Ne DE ES Oe SO DMONY Se ceaeean ane = eee al cre 5, 300 
Allegan County, Michigan...... on Ba SoS Gl a Ry ene (es eee! ieee 1, 100 
- Grand Haven, Michigan........ ee re es His ee 2 OPT kg 900 
_ Muskegon and Montague, Mich- |; 
ES ha ae, eter anid Soe ahs Bos Oak Ec. 2 oe Sats Berean We foe Loo eo ee 
Oceana County, Michigan ...... 1, 700 POT at SUD ce i kt 200}. Saks. 2, 600 
Mason and Manistee Counties, + 
OB ee SORT Ole CUM eae ot 3's - nines feta sem cefs wienlenn 30, 360 
_ Frankfort and South Frankfort, 
CES Se ene ae olen Me APSE Ae ibe ee VC a. aS Sia | nic de eves elo asin nee 161, 823 
Aral to Good Harbor, Michigan.|} 118, 500 L100 hae PE ee oo cline wolain’= ia aiseaas 120, 600 
Grand Traverse Bay and vicin- 
Gy Chan 2... ce cine So mms 192, B00|8 1°78, O00}... o221.-..-...- 30, 000-2. 2. ceua see 400, 000 
ICHISAN .csacece<: Dee Caen rea ee Ss mc ww cs spice eww Naine'sos 37, 400 
YP bg SE TG Fee ee tee (Nace eine ee 1, 000 
seca t awe.) £20,000) 30,000)... POS aig he ioe SN ee oh 160, 000 
EA See 5, 100 eae BGO” S ROO A Week ee 14, 500 
i a RN a 729, 175|  261,400|......} 44,000) 20, 000/.........|.......|1, 054, 575 


RIES OF THE GREAT LAKES IN 1885. 


85 


12, 700} 1, 900)6, 069, 433 


| 


; , 5 
a Pa ee ep es. 4 S Or 


86 REPORT OF COMMISSIONER OF FISH AND FISHERIES, — 


4 


; : ee 
Table of products of the fisheries of Lake Michigan in 1885—Continued. cane 
Smoked. 
Section. aa sf = Total. | Value. 
ite- ur-| Her. ; 
fish, | rout. geon. | ring. Total. 
Lbs Lbs. | Lbs. | Lbs.| Lbs Lbs. 
The North Shore, Michigan ............ AG wid sis <i eq SiSigrtn ta Re TaREA MC mic ied eo SS pW haat 2, 124, 090) $81, 339 
Manistique and Thompson, Michigan ....-.. 2a ate eee ne Mabe en min | ae <p eae 920, 476) 28, 327 
Pointaix Barques to Point Detour, Michigan-).- 2.225.) ..0, s2-|e tec. once. fod eaee 230,200) 8, 647 
TEAC HLO ON ON MOL OMORIGRM ic. aie <del tego eli home| oes | ae nee awe 973, 579) 34, 718 
Pacanapa-and viciity, Michigan - . 2 ..0s-.Gl2hpet ace me dy soy oo OL paws oe | cote deere 520, 294| 13, 783 
Menomines County, Michivan. Siew... Jgsee| le pen cals ap oe oon emcees |aeome ole geen 954, 909} 15, 290 
MAGEE COUNTY, WISCONSIN ox 5.2 scan emawe wes deme k ye) ce a. > onal aoad a -dmeehen|Meaanen 552,000) 15, 540 
Orenrn GOuty, Wi ISUORSIN ~.2..ccde dee came e ft US = 2.4 b=] 2 «oo Bax enigeee ae eee J, 259, 139] 24,100 
puauueo to.Greon Bay City, WisGongin seuces <| oe vx 20) eevee ne | momen s tena? fore aes 1, 626, 400} 26, 000 
Bay Settlement to Namur, Wisconsin .........|....--22]--0-eeeclenenns|ennnne|- cadens 513, 965) 18, 454 
Little Sturgeon and vicinity, Wisconsin.......|........|....-2-2-|cecewe|nesces|aceemes 377, 055) 15, 500 
piarecou Bay and Canal; W iscopsim, (02, vec. -.|'... 5-00. |<.-c0une]coanae| sapans feooaees 3038, 645} 9, 225 
Entrance of Sturgeon Bay to Death’s Door, 
(OE OCLC aR Sa RI slp of agen ae S| aa Seon Pe ole am ee ES 448, 500) 18, 658 
Washington Island, Door County, Wisconsin ..|-.......|.-----+-|---0--|----0+|-----0- 123, 400) 6, 800 
New pork tO Lily Bay, WiSCOMSIN < 215 010425622 fom ase oan] oo tata duhne aeite feamelam in eee 290, 500} = 7, 613 
PUOLRI CHE IO EO NORD, WV ISPDTBUL <i6.5 «a0 aetna gos oe dee]n aaipesetiia asl al lente a tee 514, 650) 19, 098 
PeMIeOW GC CORNGY, WASCONGI «225 6 cee we nino -| ann eso cche eaeau appease |< rae aer eee 328, 025) 13, 200 
Sheboygan County, Wisconsin ..............-. BL, ZOO) oi. <jamieias fy DOO, 2h as 38, 300! 866,285) 52, 740 
zn kee CGUNEY, WISCONSIN: <0 ses onic ss acisa-]eaccnpaelancataodlecanies mene: ia 2 » 42,000} 1,500 
Miwankee County.W isconsib..... 2... c20.2-s|s-casees|nou oe ae) eh on- 8,100} 8,100} 980,250; 46, 300 
Tn AeANG MLV ISU ORISIT Gye osc cm ce oak mie kee em Lee dete eee eee aire | Soe 201,900) 9,710 
iN IE UTR SIR 8 9 oP ig Ge mow Oh ame oso mow (nidebwls ol ake aA © Oclae |e eee coe 226, 700; 10, 530 
Piura UNIONS Se cso. can cam ems ame stn cul oe disci oul Ow ela oeitiliossomipee tele ea ae 38,400; 1, 980 
Cliicaco and Soath Chicago, Illinois... 0... ..| 2.26 wen] cancls| te ae So], bead epee 861,175) 71, 880 
RIT eae Aes oe oe oleae dice woe eee eel. cee sone i eA ies SE 1,700) 454,096) 17,673 
Berrien and Van Buren Counties, Michigan... .|.....2..|.c0.-0-.|eceees|-----0|- e200: 776, 425) 31,101 
millagan Conny, MICKA W..05s ine asec yies ed enhcs ora ache abodasp wea celame apees vee | 401,373) 16,575 
CeAnOME Aven, NIChIOaD So. Saeco ce fs ene colleen Soe ce Deel eee itches all =e ereaae 435, 679} 16, 882 
Muskegon and Montague, Michigan ..........|......-. 300) 3,000] 500) 3,800) 410,907) 17,052 
Oceana County, Michigan -...... he he ee ON crea si akae eas Seer ad Oe ee | 233, 508] 10, 047 
Mason and Manistee Counties, Michigan......|..-.....)..2.-2--|s--0+-|----2-]- eee: 411,357) 17,193 
Frankfort and South Frankfort, Michigan ....|........]..-.----|--seee|-eeeee|-eeneee 1, 230, 446} 51,585 -- 
“wral toiGood Harbor, Michigan -....2..222 2. -)ecere ene]. cee cecalveaccc|sudes, feaua- oe] Lok Seely eee 
Grand Traverse Bay and vicinity, Michigan ..| 6,000; 6,000|......].-.--. 12,000) 925,400) 32, 757 
Oliriovoix, Michigan ._...\.-..-...60:--+ce<e0s 8,000} 16,000|......|..-.-- 24,000} 733, 850} 21,819 
Little Traverse Bay, Michigan................ A: O00) odac ied, hbase 4,000} 207,185) - 8,495 ‘ 
Gross ,V illage and Good Hart, Michigan. .... |). .:...-.|..-000ss| cas se}esccceteon ter 200,000) 7,625 — 
Mackinaw City to Point Waugoshance, Michi- . a 
PREETI eS erie fins ico ines See bins cw ea pare aah trie cea esa eens oe 53,500) 1,563 
Beaver, Fox, and Manitou Islands, Michigan ..|......-.|.....-2.|.-2---].--0+-|-ce000 1, 632, 675} 60, 410 7 
LOS IE DAS OS at oP a alle cde a at 49,250) 22, 300/11, 750) 8, 600| 91, 900/23, 518, 148) 87,788 


Table of products of the fisheries of Lake Michigan in 1885—Continued. 


Manufactured products. | 
Total 
Section vale 
; ; ; 4 ~ Tsin- il Hi pre 
Caviare. glass. Oil. | Value. | ducts. 
Lbs Lbs. |Galls 
Pee wemiseore, Michivan 2-2... no oe ace cean she acams yetee pals he akere hele acked men oee ceeeeam $81, 339 
Manisique and Thompson, Michigan -. .. is. 36. ces cccbsene]|ecekn te ou) sewwme| eww nns eeeweeee 28, 327 
Point os barques to Point Detour, Michigan... .....-deme- sare s|é—ecse: rien] ose a= cheenite slap eeaniee 8, 647 - 
Poe mewn OnReL MICHIFAN 2.2. ce eeckan devwedch enmemseewenees 2,000 BO ream $235) 34, 948 — 
MeesoAne ane Wicinity, Michifan. <i sc casiess ap de s tegen Ue seine = dims o man Sl a es a on ee Lanes 13, 783 
Mencmmes Gonnty, Michigan. ....0<s-vsccssaneanuecbenesssouy eae sete sees omelenae = =| aoa 15, 290 
WETMINGOLO MCOMUMUY HW VASCONSIN Jc oo oso u\des delete alee Seiskieia/cle ce eee sicko aman seamen | metas all oeeeaeied 15, 540 
Oconto County, Wisconsin .........-..... Be raat ye ot floes Ne 1,920; 150)...... 400} 24,500 
mEnieeto, Green pay. City, Wisconsin ..2.<252sucecicm's cs de nve|e~ dass cadence seep aswn wehe ee meee 26, 000 
Bar Settlempnt to: Namur, Wisconsin . 2:2... 6002. bens waste pees] -s dseeac|anenartenener [axe odes 18, 454 
Little Sturgeon and vicinity, Wisconsin ......... 2... .02-enecee [oe ees ene: [cones fee qene| eee neee 15, 500 
Sturgeon Bay and Canal, Wisconsin...............---.---+- Be Elda pcsiws Hues waahce pes eid eam 9, 225 
Entrance of Sturgeon Bay to Death’s Door, Wisconsin .........|-----.+--|----+-|-2eeee/ecee eee: 18, 658 
Washington Island, Door County, Wisconsin .......-... se ciate ital gating peated am Sagal te al ee 6, 800 
Hempert te Laly Bay, Wiscensin,.<. ./.. 25+ <cawd>unsaws ceaveess|esoaey eel ch ao eae = eee 7, 613 
Hovn's-Pier to Nero, Wisconsin. .. 26. . 2. .coenacdovcccce sdasemer|eoenacenc|Ueme> a) aseeceh eon 19, 098 
Manitowoc Connty, Wisconsin. .. 6. 43.c sscc oe ee dekh dns daw toe Gosek bape) eer cek sees eee 13, 200 


Buoboyzan ‘County, WiGCORSIN 26 (i... 5... t.0 00 cae ores cee Meee emoe leds rn 50 20) 52, 760 
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Table of products of the fisheries of Lake Michigan in 1885—Continued. 


Manufactured products. 


: — 
eg Se 
Section. Ree Pees of pro: 
Cavaire. glass. Oil. | Value. | ducts. 
; Lbs Lbs. | Galls 
RN EGU NU IRC OMA SS Cea sada nc on ao wee ena e meee ccc cces|scnes ceer|seccualastacs|ocmecieec $1, 500 
Milwaukee County, Wisconsin ...... ee Fe pas ie pasta h win'ate | sm evn Sic ata Pere Sle eee errs ae ane 46, 300 
ERUPT ENe VCCI telat taal a ah hafe atin cis slelacys\ Swe ae vic Sslocce| cw avtcecs|emmmes'lscc mie [eames dime 9, 710 
NEESER EE NN ESE ONES UMN yet re oie ora neta ojo iale'c Sin plains <minn’alnieinic cee e lone seicmne|cccce-|sccieee| eae een < 10, 530 
SE ge oe ee, an Je eis oad oe Pede'e a eee 1, 980 
_ Chicago and South Chicago, Illinois.-............-.------------ 230 80 80 161} 72, 041 
BETTINA eres Se ss ek ae wase mee ase ees eee ne Antec ss <cen's os 8, 600) ...... 780} 1,172) 18, 845 
Berrien and Van Buren Counties, Michigan.........--...-..--. ye 2 ee 1,700} 2,989} 34,090 
UAL COUTNLY, MLICHISRN po vc co onion adn ween an Sac we wen ceecercen. 9, 875} 125) 200 318} 16,893 _ 
Per eee WETS PICU OAD, 2 opel ices ao visa ak a olecla lene ncaeeeescneas. 7,500} 150} 1,100) 1,267) 18,149 
Muskegon and Montague, Michigan ................--...-.+2-. 5,725| 250) 375) 1,036) 18, 088 
Beeentise COUN G Ye DINGO ANN. 6 oF oe Fit Hsieles ociee c- w nen ndionce as cence 6, 300 Toltakens 728) 10,775 
ar as0n aug Manistee Counties, Michigan. .:..0...---.2-2.02-e0e|-- 22 oon -|ecencn| es ence |coccece: 17, 193 
5 Praieere mnie SOUL Mratktors, Michifain.. 0.25500... 62 cence. |e nse nnn |e eee nel cenan|- 20 ot 51, 585 
reentry Creme EGS, DIPOIUM OI, Sor. oor wees tae cice soe rwece|-- a0 - 220s | eee es|enenee|ocoscen: 17, 084 
= Grand Traverse Bay and vicinity, Michigan ................-..|---...--.|---.-- 640 448} 33, 205 
BEM MRGUI Te DUIOMIO AT so. Coin cid a glninan ec coac sees scceencns 700 50| 375 260} 22, 079 
ES GEG ein aici ol a EE oe eee ee ae 8, 495 
aoe Marooned Good tart, Michigan? — 25. ooo. - msec cs ee nel- sac c ene [nonce |eenacseeencncs 7, 625 
Mackinaw City to Point Waugoshance, Michigan.........-.--.|....-----|.-----|------|--e0--- 1, 568 
» Beaver, Fox, and Manitou Islands, Michigan ..............----.|.----.---|---+-- 2, 000 600} 61, 010 
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33. THE NORTH SHORE (MACKINAC AND SCHOOLCRAFT COUNTIES, 
MICHIGAN). : 


Fishing centers.—On the north shore of Lake Michigan from St. Ignace 
_ to Seul Choix Point, a distance of 75 miles, there are no villages, if we 
- except a few small fishing communities. The fishermen are scattered at 
_ frequent intervals along the eastern portion of this coast, the principal 
settlements being at St. Helena Island, Gros Cape, and Point la Barbe; 
_and further west there are three settlements, with post-oftices, named 
EKpoufette, Naubinway, and Orville. The shores as a rule are sandy, 
with no good harbors, and the soil, which is well wooded, is poor and un- 
Inviting to the agriculturist. The Beaver Islands, lying in the middle 
of the upper end of the lake, break the force of the waves along cer- 
tain portions of this coast, which otherwise would be exposed to the 
wind sweeping without interruption over 300 miles of water. The 
abundance of fish in the locality has induced the fishermen to settle 
here, and the three hamlets already named have from ten to thirty 
families each, with as many more families scattered along the shore, 
chiefly in the eastern portion. There is a lumber-mill at Black River, 
locally known as Gilchrist, and another, not now in operation, at Nau- 
binway, lumbering being the only interest aside from fishing. 

_ History and character of the fisheries.—For fully thirty years the resi- 
dents have fished extensively with gill-nets, and between 1856 and 1859 
the first pound-net was set in the region near Naubinway, and by 1862 
ey were extensively used. The fishermen are, almost without ex- 
ception, French Canadians, with an admixture in many cases of In- 
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dian blood. A few have been very successful in the prosecution of the 
fisheries, some having accumulated considerable property from this — | 
source. A small percentage own pound-nets and others have mackinaw 
boats and gill-nets, but the majority are coutent to work for wages 
varying from $20 to $35 per month. A few boats are owned by the 
dealers and fished on shares, but a majority of the apparatus is pur- 
chased outright or obtained on credit from the dealers, to be paid 
for with fish. The gill-net boats begin fishing in early spring at St. 

_ Helena Island and on the adjacent shore, coming later to Seul Choix, 
where they remain until the middle of September. The men then re- 
turn to their homes, put their nets in order, and by the first of October 
begin fishing in the vicinity of Naubinway and Gros Cape, where 
they remain until late in December. The pound-nets are used from 
June till September, when many of them are taken out and moved to 
other localities for the fall fishing, some of the fishermen setting addi- 
tional nets at this season. Herring were formerly extensively taken — 
about Gros Cape, but the catch has been much reduced in recent — 
years, and fewer herring pound-nets are now fished. 

Statistics of men, apparatus, and capital—During 1885 there were 
178 fishermen, distributed as follows: Seventy-eight at Gros Cape, St. 
Helena Island, and vicinity; 25 at Epoufette; 36 at Naubinway; 39 — 
at Orville (locally known as Scott’s Point) and Seul Choix. Forty- — 
six of the men were engaged in tending the 68 pound-nets, and 122 
others were employed on the 55 gill-net boats, two or three men consti- 
tuting a crew, with about 100 nets to the boat. 

The total capital invested in the fisheries was $83,895, divided as fol- 
lows: Two collecting tugs, $4,000; 55 gill-net boats, 33 pound-net boats, » 
3 seine-boats, 19 pile-drivers, 16 rafts, and 13 small boats, $11,635; 5,580 
gill-nets, 1,513,350 feet in length, $30,492; 68 pound-nets, $27,275; 3 
seines, 16,200 feet in length, $225: 100 spears, $300; wharves and 
buildings, $4,600; other apparatus and accessories, $3,448; working 
capital, $1,850. | 

Products and trade.—The catch consists chiefly of whitefish, with con- 
siderable quantities of trout and a few sturgeon, suckers, and herring, _ 
suckers being usually thrown away, and many of the sturgeon sharing s 
the same fate. Until recently the entire catch was salted, but for the 
past few years steam and sail collecting boats have visited the locality 
from Mackinaw Island, Manistique, and St. James, and purchased con- 
siderable quantities of fish, which are packed in ice and sent to Detroit 
and Chicago. In 1885 the catch for this portion of the coast amounted 
to 538,266 pounds of whitefish, 10,420 pounds of Menominee whitefish, 
135,444 pounds of trout, 10, 000 aan of sturgeon, 4,720 pounds of 
| hieang. 12,530 pounds of Sackore sold fresh; and 989,990 pounds of — 
whitefish, 26, 000 pounds of Menominee whttonees 202,360 pounds of trout, 
5,000 noua of sturgeon, 30,500 pounds of eid: alii 114,960 pounds 
of suckers, salted. Of the salt whitefish 868,300 pounds were No.1, 
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GILL-NET Rias. 


Fic. 1. Float and stone rig. Fic. 3. Cork and lead rig. 
Fig. 2. Sectional view of float. Fig. 4. Cork and ring rig. 
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. qs: 940 pounds No. 2, and 91,650 pounds No. 3. The total value of the 

a yield was $81,335, of which $58, 004 were for salt fish and $23,335 for 
_ fresh fish. The prices paid to the fishermen in 1885 were 34 to 4 cents 
a per pound for fresh whitefish and 24 cents for trout; the salt whitefish 
_ bringing from $4.50 to $5 per package for No. 1, $4 to $4.50 for No. 
2, and $2.50 to $3 for No. 3, and the salt trout selling for $3 to $3.50. 
_ -The fresh fish go wholly to Chicago and Detroit, while the most of the 
salt fish are sent to Chicago, and a few to Cleveland, Detroit, and 
Buffalo. 

Gill-net fishery.—From the earliest settlement of the region gill-nets 
have been the most important form of apparatus used. The nets are 40 
_ to4d5fathoms long, 44- to 6-inch mesh, and twelve to sixteen meshes deep. 

_ A few cork and lead nets are employed, but fully three-quarters are pro- 
vided with the old-fashioned form of float and stone. The boats, which 
_ carry from two to three men, are fitted with fifty to one hundred and 
fifty or in some cases as many as two hundred nets, these being fished 
in gangs of from twenty to thirty each. When new, the boats, which 
are large well-built mackinaws, cost from $175 to $200, including sails. 
The fishing frequently begins by the middle of April and by the first of 
May all of the fishermen are at work, as the catch for the first two or 
three weeks after the ice breaks up is unusually good. By the middle 
or last of May fully half of the fishermen of the locality have collected 
about Seul Choix, where whitefish of large size are abundant. Here 
they build shanties and remain during the entire summer, selling a por- 
. tion of their fish fresh to collecting steamers from Manistique, and salt- 

ing the remainder. About the middle of September they leave for their 
homes and spend a month or six weeks in repairing their nets and get- 
ting ready for the fall fishing, at which time they catch large quanti- 
ties of trout, and, by the last of November, a good many spawning white-. 
fish. They continue their work until the ice interferes, which is usually 
_ about the 10th or 15th of December. Thecatch for those having a good 
outfit of nets and fishing steadily occasionally reaches 400 packages ; 
but a fair average for the entire coast is about 225. About 65 per cent. 
_ of this catch is whitefish, the remainder being almost exclusively trout. 
_ The average whitefish will weigh about 24 pounds and the average trout 
 8or 4 pounds. 
4 Gill net fishing through the ice.—Gill-nets are occasionally fished 
_ through the ice in winter, but there is no regular fishing, except in the 
_ vicinity of St. Helena Island, Naubinway, and Epoufette. Here about 
_ adozen or fifteen crews are fishing with more or less regularity for five 

_ or six weeks. They run from twenty to thirty nets each and catch an 
_ average of 2 or 3 tons, the fish being sold fresh in the ae to deal- 
ers at St. Ignace and Mackinaw Island. 

_  Pound-net fishery—In 1860 over 1,400 half-barrels of salt fish were 
_ taken ina 16-foot net at Biddle’s Bark this being the largest catch 
ever known along this shore. The pounds in former times were set in 
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15 to 20 feet of water, but since 1883 deeper nets have been employed, 


and they are now set in water varying from 30 to 60 feet. The leaders, — 


which are of 6-inch mesh, are from 495 to 990 feet long, and the pound 
proper is from 28 to 35 feet square, with 2- to 34-inch mesh. The aver- 


age value of the nets is about $350. The fishing season begins early in ~ 


June and is very extensive till the middle of July. The nets are oper- 
ated well into September, and some of them remain in throughout the 
entire season. Some of those taken out are not reset, but a majority 
are moved to other localities and fished for whitefish during the spawn- 
“ing season. Formerly most of the nets were between St. Ignace and 
Naubinway, but now there are few nets east of Epoufette. The majority 


are in this vicinity and at Seul Choix, where whitefish averaging 5 and 


6 pounds are taken, some individuals weighing 12 to 15 pounds being 
occasionally secured. The average catch for a pound-net is estimated 
at 11,500 pounds, made up as follows: 80 per cent. whitefish, 6 per 
cent. trout, 44 per cent. sturgeon, and 94 per cent. lawyers, herring, and 
other fish having no commercial value. 

The pound-boats are large and well built, many of the keeled boats 
being 18 to 25 feet long, worth $175 to $225, while the smaller flat-bot- 
tomed boats, with sails, have a value of $75 to $125. Formerly the pile- 
drivers were mounted upon two boats lashed together, but now most of 
the fishermen build rafts of cedar logs, claiming that the stakes can be 
driven much more securely and in a shorter time in this way. Only one 
or two instances have occurred where pound-nets have been frozen into 
the ice and fished during the winter, these as a rule not being suffi- 
ciently successful to warrant further operations in this line, and for 
some years no pound-nets have been fished in winter. 

Seining.— This has never been important along the north shore, and 
the only seines now fished are two or three which are used in the cap- 
ture of suckers in spring. 

Hand-lines.—Hand-lines have been employed to some extent for sev- 
eral years. About 1880 a dozen or more of the fishermen used them to 
a considerable extent, but in 1885 they were seldom employed except 
by the Indians and others to obtain a supply of salt fish for their own 
consumption. 

Other fisheries—No fykes or trammel-nets are employed in the fish- 
eries here. The spearing is not extensive, though forty or fifty men 
use spears occasionally during the winter, and about ten or twelve In- 
dians engage in the work with considerable regularity, freezing their 
fish and selling them fresh at St. Ignace. 


34. MANISTIQUE AND THOMPSON, SCHOOLCRAFT COUNTY, MICHIGAN. 


Description of the villages—Manistique and Thompson are two lum- 
bering settlements of considerable importance, the former located at 
the mouth of the Manistique River, in the county of Schoolcraft, and 


the latter about 6 miles further west. The first-named city is owned by 


} 
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a Chicago Lumber Company, which, owning both the land and water 
_ privileges, has a monopoly of the peeees interests, and has erected 
three saw-mills, and, in addition, a large number of dwelling-houses, 
_ which are rented to the mill hands. Thompson is also an important 
P lumbering town, this being the principal business of the place. 
Character of the fisheries.—The fisheries of this region were formerly 
in the hands of Indians, who fished with gill-nets and salted consider- 
able quantities of whitefish and trout. Since the lumber companies 
have obtained possession, the fishing privileges of Manistique are con- 
trolled exclusively by a Chicago firm, which has a large ice-house and 
_ two collecting steamers, with one tug and one sail-boat engaged in the 
gill-net fisheries. It has, in addition, five pound-nets fished on shoals 
__ afew miles from shore, off the settlement of Naubinway. The fishery 
privileges of Thompson are controlled by a Detroit firm, which estab- 
lished a fishing station at Thompson in 1884. It now has six pound- 
nets, three located near the village and three others about 12 to 15 miles 
further east. In addition it has two steamers engaged in fishing gill- 
nets, and last year employed also a sail-boat. Four gill-net boats are 
owned by fishermen of Manistique and two belong to those living at 
Thompson; but the fishermen leave these settlements and build camps 
on the shore between Point aux Barques and Point Detour, salting a 
large part of the catch and selling occasional lifts fresh to the collect- 
ing boats. 
Shipments.—The firm at Thompson catches its own fish and ships them 
fresh to Detroit, but the firm at Manistique, in addition to its own 
tug and boat fisheries, is extensively engaged in buying fish from the 
pound-net and gill-net fishermen along all portions of the north shore 
between St. Helena Island and Point Detour, including the Beaver 
Islands. In the spring and summer, when the catch of the pound-nets 
about Seul Choix is extensive, a majority of the fish are purchased in 
this locality, but later the collecting tugs buy from the Beaver Islands, 
Epoufette, Naubinway, and Orville fishermen, going occasionally to 
_ GuillIsland. A portion of the fish are shipped direct to Chicago, and 
the remainder are sent to the freezing establishment belonging to the 
_ same firm at Escanaba, at the head of Green Bay, where they are placed 
_ in refrigerators and kept until the demand and prices will warrant their 
_ shipment. 
__ Statistics—During 1885 these firms employed at Thompson and Man- 
 istique 26 fishermen and 27 shoresmen and preparators. These fished 
5 11 pound-nets and 530 gill-nets, using 3 fishing tugs, 2 collecting tugs, 
_ and 1sail-boat. The capital invested in boats, apparatus of capture, fish- 
4 ears, Shore property, etc., amounted to $56,645. These figures do not 
_ include those gill-net pone who prosecuted their fishing along the 
z coast further west, and who are included with the fisheries oo: the region 
where their camps were located. The catch of the fishermen of Man- 
_ istique and Thompson in 1885 amounted to 392,219 pounds of whitefish, 
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512,907 pounds of trout, 4,000 pounds of sturgeon, 1,350 pounds of other 
fish, and, in addition, 100 half-barrels of salt fish, worth $475, making 
. the total value of the catch $28,327. 

Trade.—As previously stated, one of the firms operating the fish- 
eries of this region was extensively engaged in purchasing fish from the 
fishermen along the entire north shore. In 1885 the fish thus handled 
were aS follows: 355,800 pounds of fresh whitefish, 78,230 pounds of 
fresh trout, 21,600 pounds of fresh sturgeon, and 5,200 pounds of other 
fresh fish; and the following quantities of salt fish, viz, 20,000 pounds 
of No. 1 whitefish, 15,000 of No. 2 whitefish, 10,000 pounds of No. 3 
whitefish, 5,000 pounds of trout, and 3,000 pounds of herring. 


35. POINT AUX BARQUES, SCHOOLCRAFT COUNTY, TO POINT DETOUR, 
DELTA COUNTY, MICHIGAN. 


Character of the fisheries.—The fisheries between Point aux Barques 
and Point Detour are of comparatively little importance. <A few gill-net 
fishermen live in the section, and others from Thompson and Manistique 
build fishing shanties, where they remain with their boats and gill-nets 
during the fishing season. Some of them are provided with small set- 
lines, which they use in connection with their gill-nets to a limited ex- 
tent. The greater part of their catch is salted, though a few fish are if 
sold fresh to the collecting boats from Manistique. | 

Statistics.—In 1885 there were fourteen crews, consisting of thirty 
men, with 14 boats and 1,400 gill-nets, fishing along this shore, chiefly 
in the vicinity of Little Harbor and Craig and Portage Bays. Eleven © 
thousand and sixty-eight dollars were then invested in the fisheries of © 
this section, of which amount the gill-nets alone were valued at $8,050. 
The catch amounted to 19,500 pounds of fresh whitefish, 6,500 pounds 
of fresh trout, 153,150 pounds of salt whitefish, and 51,050 pounds of 
salt trout, the entire yield being valued at $8,647. 
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36. BAY DE NOQUET, DELTA COUNTY, MICHIGAN. 


Geographical description.—Although the main waters of Green Bay 
extend in a southerly direction from its mouth at the Port des Morts, _ 
it sends up two arms to the northward, known, respectively, asthe Bay 
de Noquet and Little Bay de Noquet, or more familiarly among the ~ 
fishermen as “ Big Bay de Noc” and * Little Bay de Noc.” The former 
is the one first entered by the navigator who rounds Point Detour. It — 
is about 25 miles long and some 12 miles across at the widest point. The. 
shores are rather sparsely settled. The peninsula which separates it on a 
the east from the open waters of Lake Michigan has a scattered agricult- 
ural population, with landings and small settlements on the bay shore 
at Garden, Fayette, Sack Bay, and Fairport. On the western shore, 
near the head of the bay, are the hamlets of Brompton, Nahma, and 
Ogontz. 
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% . Fishing centers.—The principal fisheries are those with pound-nets at 
4 Long Point, above Peninsula Point, the western promontory of the bay, 
+ and with gill-nets from Sack Bay, just below Fayette. Nahma , although 
its name is the Ojibway word for sturgeon, and was first suggested by 
the abundance of that species in the vicinity, is inhabited only by the 
_ hands employed in the single saw-mill which gives the place its exist- 
ence. A crew of pound-net fishermen from Oconto make their head- 
_ quarters there, however, during the fishing season. Ogontz is the 
_ headquarters of a single crew of pound-net and fy ke- net fishermen, and 
E another firm belonging at the village fishes from the vicinity of Fayette. 
Brompton is entirely without fishing interests. The village of Garden 
is alittle inland, and there are only about a dozen houses at the dock. 
_ Ithasa large mill and a store connected with it, and one pound-net 
_ fisherman lives a short distance above the landing. Some of the resi- 
dents of Garden are engaged in burning charcoal for the blast-furnace 
4 at Fayette. Fayette has no saw-mills, and, apart from the furnace, is 
mostly dependent upon the trade with the inland farming community. 
_ An Ogontz firm has a fish-house on Snake Island, close to the village, 
from which it operates important pound-net fisheries. Several miles 
south of the last-named place is Sack Bay, where there are about fifteen 
_ families of fishermen. Summer Island, lying just off Point Detour, was 
once the home of fifteen or twenty families, all of them more or less de- 
pendent upon the fisheries; but.in 1885 there remained only four fam- 
ilies, with two crews of fishermen. Rocky Island is entirely barren, and 
is at present uninhabited. It frequently happens, however, that fisher- 
men from Sack Bay, Fairport, or elsewhere, spend a month or two on 
the island with their families during the height of the season. When 
fishing was good a number of people lived there permanently and had 
a school-house and school-teacher. 
Fishermen.—Most of the fishermen of the bay are Americans, but 
_ there is a small sprinkling of Swedes and other nationalities. 
Species.—The principal species obtained are trout, whitefish, and 
_ sturgeon. Many hundred dollars’ worth of herring and wall-eyed pike 
or “ dories” are taken, particularly in the pound-nets; and the remain- 
- der of the catch is made up of the little-esteemed varieties, such as perch 
_ and suckers. The lawyers are considered worthless and are thrown 
_ away. In thevicinity of Sack Bay very few herring or suckers are found. 
_ The catch in the western part of the Bay de Noquet is principally 
_ whitefish, with hardly any trout; in the eastern part there is a great 
preponderance of trout. The proportion of whitefish is much larger in 
_ the fall than in the spring. Near its head the sturgeon is the princi- 
pal species, and pike are found in considerable numbers, while black 
_ bass also form an appreciable element in the catch. 
_ Weight and prices.—The whitefish average from 2 to 3 pounds in 
Ww eight, and bring about 44 cents per pound fresh. When salted they 
Seely sell for about 4 cents per pound for No, 1, 33 cents for No. 2, 


a 


Bai aE Rita i ok Eat Sei 


94 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 


and 13 cents for No. 3. The trout average 4 pounds in weight, and % 


bring from 24 cents to 4 cents per pound. The price of herring is about 

2 cents. - 
Preparation and trade.—Apart from the salted proauee about all the 

fish shipped from the Bay de Noquet pass through the hands of firms 


at Fairport or at Escanaba. The collecting steamers belonging to these _ 


firms make the round of the fishing stations at frequent intervals. Some 
of the salted fish are shipped directly by the fishermen; others are sold 
at Sack Bay, from whence they are shipped, mostly to Chicago. In 
1884 three thousand hundred-pound packages, including a good many 
purchased from the fishermen of Point aux Barques and the islands, 
were handled by a Sack Bay firm; but the official returns made for 
1885 show only six hundred and fifteen packages shipped in that year. 
The firm purchases no other fish, and sells those from its own pound- 
nets to the two fresh-fish firms. 

There is very little utilization of secondary products in this region. 
The firm at Snake Island and the Oconto fishermen at Nahma save 
the sounds of the sturgeon, and the last named make caviare from the 
eggs. No oilis made, except a little occasionally tried out by the fisher- 
men for their own use. 

A Fairport firm built a capacious freezer in 1884, and about 47 tons 
of fish were frozen in it before the close of the season. About half of 
that quantity was whitefish, 4,200 pounds herring, and the rest trout, 
with a few scattering pickerel (7. e., wall-eyed pike). They were shipped 
to Chicago in the early part of 1885. The same firm salted six hundred 
packages of the fish caught in its own pound-nets, but did not handle 
any other salt fish. 

Statistics —The total number of men employed in the fisheries of the 
Bay de Noquet in 1885 was 105, besides 10 shoresmen engaged in the 
handling and preparation of the products. A moderate estimate of 
the population directly dependent on these would be 250. The number 
of gill-net boats was about 20, of pile-drivers and pullers 8, and of small 
row-boats, not elsewhere included, 5. One steam-tug and two schoon- 
ers were employed in collecting fish, and three tugs in gill-net fishing. 
The entire value of the vessels was $13,000, and of the boats $10,325, 
Three thousand two hundred and forty gill-nets, equal to 135,600 fath- 
-oms, and 44 pound-nets were used, besides one seine and a number of 
fyke-nets. The capital invested in these apparatus of capture was 


$36,145, in buildings and wharves $21,500, and in fixtures and minor 


apparatus $4,350, besides a cash capital of $23,000, making a total of 
$108,320. 

The products sold fresh in 1885 were 265,278 pounds of whitefish, 
_ 262,563 pounds of trout, 99,192 pounds of sturgeon, 15,731 pounds of 
wall-eyed pike, 29,715 pounds of herring, 4,000 pounds of black bass, 
and 11,000 pounds of miscellaneous fish, nearly all perch and suckers. 


Those salted amounted to 1,518 packages of whitefish, 812 packages of — 
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i all: eyed ise: 181 packages of herring, and 330 packages of other fish. 
~ The total value of these products, mokadihe 291 sounds, and 2,000 
pounds of caviare obtained from the sturgeon, was $34,948. 
, Pound-net fishery.— About half of the pound-nets in the bay are set 
on the west side, most of them in the immediate vicinity of Long Point. 
_ The greater part of them are owned by fishermen who live at their fish- 
houses near by during the fishing season, but return when it is over to 
_ their winter homes at Little Sturgeon, Michigan, and Menekaunee, 
Wisconsin. 3 

Another group of nets, including about a quarter of the whole num- 
ber, occurs at the head of the bay between Ogontz Bay and Fish Dam 
River, and the remainder are scattered along the eastern shore and 
among the islands near the entrance of the bay. Thirteen of the pound- 
nets are owned at Garden, Fairport, and Sack Bay, seven at Snake 
Island and Round Island, eleven by the firms fishing from Nahma and 
Ogontz, and thirteen at Long Point, where they have been fished since 
1861. 

The pound-nets used have a mesh of 24 to 4 inches in the pot, and an 
average length of 1,320 feet. They are set in water from 20 to 68 feet 
deep, averaging about 45 feet. They are worth from $350 to $800, aver- 
aging $475. The boats usually range in value from $25 to $100. The 

-eatch of the Long Point fishery consists mostly of whitefish. The fish 

sold fresh from that place include only about 5 per cent. trout, 3 per 

cent. sturgeon, and a little less than 3 per cent. dories or wall-eyed pike. 
In 1885 the proportion of trout was unusually large, and would amount 
to 6 or 7 per cent. In the nets fished from Garden the proportions in 
1884 were 55 per cent. sturgeon, 25 per cent. wall-eyed pike, 10 per cent. 
whitefish, and 15 per cent. perch. 

Nearly every crew is provided with a pile-driver worth about $25, and 
occasionally an additional scow with a stake puller is owned. Several 
vessels are used in connection with the pound-net fishing. At Fairport 
the steamer Oliver C. Williams, 57.78 tons, and schooner Mary A. Greg- 
ory, 83.13 tons, are employed in tending the pound-nets as well as in 
purchasing fish. During most of the season the schooner Merchant, 
62.72 tons, is used for running to and from the nets, the fishermen 

living on ker. The fishing begins at the head of the bay about the mid- 
dle of May, and at Long Point the first of June. The fishing at Long 
Point is usually suspended during July and August. 

_ The catch is far from being so large as in former years. It is claimed 
_ that about twenty-three years ago as many as 300 half-barrels of fish 
4 were sometimes taken from two pound-nets at one lift. In 1884 the 
total yield from thirty of the pounds, for which an accurate record was 
_ kept, amounted to $14,809, of which about three-fourths was for fresh 


 Gill-net fishery—No gill-nets are used in the Bay de Noquet, ex- 
cept i in the little settlement included in the Fayette post-office. Sack 
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Bay takes the lead with 1,560 nets. Four hundred of these were fished — 
in 1885 by the steamer Sarah A. Shipman, 8.84 tons, and the remainder — 


by eleven sail-boat crews. At Fairport there was one small tug, the 
Daisy Moore, 5.76 tons, and four sail-boat crews, using altogether 975 
nets. The steamer Maggie Lutz, 8.14 tons, of Sheboygan, Wisconsin, 


fished with 300 gill-nets in the Bay de Noquet and the nelgheena 


waters of the lake. 

At Summer Island, just outside the limits of the Bay de Noquet, but 
naturally included with the latter, only two men owned gill-net boats in 
1885, and before the close of the year one of these removed to Sack Bay. 
’ The gill-nets in this region are from 35 to 40 fathoms in length, and 
have a mesh of 4 to 44 inches. From a pound to 24 pounds of twine 
are required to each net, according to the degree of coarseness, there 
being considerable variation in this particular. Rigged with float and 
stone, as they usually are, they cost from $4 to $4.50 apiece. It is 
interesting to note that in Sack Bay the method of rigging with cork 
and lead, after having been tried by the fishermen for several seasons, 
has been entirely discarded in favor of the old method. Four-fifths of 
the nets at that place in 1884, and all of them in 1885, had floats and 
stones. In the spring and summer the nets are generally set in the lake 
in 50 fathoms of water, but in the fall they are fished in the bay, some- 
times in only 15 fathoms. The favorite fishing-ground in the open water 
is about 7 miles out from Big Summer Island. 


The boats are usually built in the mackinaw style, and range in value 
from $75 to $225, but average a little less than $150. Those at Sack | 
_ Bay are all mackinaws. They are about 26 feet long, with a 64-foot 


beam. Some are carvel-built and others are lap-streaked. Each of 
them has two fixed masts, the foremast slightly the longer, a fixed 
bowsprit and one jib. The mainsail has both gaff and boom, but the 
foresail is loose-footed with a gaff. Both of the sails are bent to mast- 
hoops. All the boats have center-boards, with a box 44 to 5 feet long. 
The wash-board is 5 inches broad at the middle and 2 inches at the 
stern, with a coaming throughout, and in some cases an additional 


board 34 inches high outside the coaming, for 9 feet abaft the bow. | 
There are two thwarts, the forward thwart 7 or 8 feet abaft the bow, 


and the after thwart about 11 feet forward of the stern. 


The gill-net season lasts from April to November. Those whoen- — 
gage in this fishery devote to it their exclusive attention during the — 


season, and there is but one instance of a crew which fishes pound-nets — 
at the same time. Some of the men lay off fora while in summer; for — 
example, the captain of the Daisy Moore uses her in fishing in spring — 


and fall and in towing logs in summer. Half of the crews at Sack Bay 


stop during September and resume work in October. There are one or. 3 


two crews that fish only in the spring. Before the water is frozen over 


all fishing has ceased. Occasionally a stray net is set under the ice 3 k 


but only for home supply. 
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a At Sack Bay the number of crews has remained about the same for a 
- quarter of acentury. There have, however, been several improvements 
inthe methods of fishing, the principal being the introduction of steam- 
ers. Among the sail-boat fishermen the number of nets fished by each 
crew has increased; at Sack Bay, for instance, it was said to be one- 
third greater than in 1870. On the other hand there has been a decrease 
in the average quantity of fish caught by each net. Now, as in the past, 
there are usually two men to each crew, and occasionally three. In 
summer fishing it is customary to keep four gangs of fifty nets each in 
the water, and the remainder of the nets on deck. 

In 1884 the gill-net fishermen of Sack Bay averaged 4,500 pounds of 
fresh and 42 half-barrels of salted fish to each boat. In 1885 the aver- 
age was larger, though the fish were of poorer quality. Through the 

kindness of Mr. Wells we are able to present the following table, show- 
ing the monthly catch of his fishing steamer during the year 1884: 
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Whitefish. Trout. 


Month. a eee Eon ESneS 
Fresh. Salt. Fresh. Salt. 
Pounds. | Pounds. | Pounds. | Pounds. 
canarias Haalcea vege ones -retisiocsenpecnted nsevcarecs« eet ee oo 2, S10 Pees 
ENEMIES elds cieldacaiyoscpbonsveescwmeysnescelobcweyeewccs 372 1, 100 458 C oyveweee 
Biche se Oe OS See Cee e Meee ae (12 lr ai 1, 584 4, 900 
WIG Ue net och eile worse te ce tices csee wes siatac ae mnaiys 6 6) HOSEL. [eee se cores 10,328) | sateen 
[ERROR ee eee occa anole sicicic cle cmcian'e swuieivic, dolce wie (siulais[e!> 4 « 2 OOD leceseeciceclh: | kS2 Sea ae 
MMT ALI Somers Creare eich wiciaioorsla/aic.s Stic alh bie witicie ew sinieiis we wate 7, 616 1, 100 15, 472 4, 900 
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From this some idea may be obtained of the comparative productive. 
ness of the fishing in different portions of the year. 

Other jfisheries.—Pound-net and gill-net fisheries comprise all of the 
- fishing interests of the region with the trivial exceptions of one small 
seine, a few fyke-nets, and a very little hook and spear fishing through 
the ice for home supply. About 4,000 pounds in a season are caught 
_with set-hooks and snatch-hooks. The seine is fished for suckers by 
one of the pound-net crews in intervals of leisure. The fyke-nets also 
are fished in connection with pound-nets, most of them at the mouth of 
Fish Dam River. The spearing is done by the Indians at Sack Bay and 
elsewhere. 


37. ESCANABA AND VICINITY, DELTA COUNTY, MICHIGAN. 


— Geographical description.—Little Bay de Noquet, although nearly 20 
miles in length, is only 7 miles wide at its mouth, and at one point nar- 
rows to a little more than a mile, its mean width being no more than 3 or 
4 -miles. Four small rivers enter it near its head and a still smaller stream 
near Squaw Point on its eastern side, but the principal tributary is the 
Escanaba River, which empties into it from the west 6 or 7 miles above 


the point where it joins the larger bay. At, and a few miles below, its 
H, Mis. 133——7 


= 


‘to be native to this bay. No siscowet are found in this or any other 
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mouth, respectively, are the Ford and Bark Rivers, which, with the short 
strip extending from the latter stream to the boundary line between © 
Delta and Menominee Counties, will naturally be included in the present 
discussion. ‘he waters of the bay are from 4 to 15 fathoms in depth, 
averaging about 7 fathoms. Large shoals, covered with 3 to 18 feet of 
water, occur below Squaw Point on the eastern side, and between Esca- 
naba and Ford River on the west. Below Indiantown the bottom shelves 
abruptly off from the shore to a depth of 4 or 5 fathoms, increasing to 
from 7 to 12 fathoms at a distance of 2 miles. 

Fishing stations.—The only noteworthy settlements on the bay are 
the little village of Masonville, near its head, and the city of Escanaba, 
which is the center of the fishing interests of the whole region. The 
present prominence of Escanaba as a fishing center began in 1880, 


when a freezer was built, and by fall it was ready to receive its first 


fish. Six men are now employed there the year round in handling the ~ 
fish, with three or four extra hands during the height of the season. At 
the mouth of Ford River is Misery Bay, where there live two or three 
families, several members of which are engaged in the pound-net fishery, 
and Indiantown lies about half-way between Ford and Bark Rivers. 
Extensive pound-net fisheries are carried on, and there are a number 
of seine and gill-net crews working in summer, besides considerable 
winter gill-net fishing through the ice. Most of the pound-nets belong 
at Escanaba, and the greater part of the seines are owned and fished at 
Masonville. | 
Species.—W hitefish are by far the most important species to the fish- — 
ermen of this region. In addition to the common whitefish several — 
special varieties are distinguished by the fishermen, principal among 
which are the blackbacks or menominees (Coregonus quadrilateralis) and | 
the bluefins or blackfins (C. nigripinnis). Very few long-jaws (C. tullibee) | 
are obtained. In 1884 about one-fourth of the whitefish from North 4 
Point were bluefins, though none of that kind were found until after : 
the middle of October. Two years previously nearly all from Long Point — | 
were bluefins and this variety made up most of the entire catch of the — 
region. The blackbacks are fish weighing from 4 to 6 pounds each, said 


branch of Green Bay, as the water is not of sufficient depth, and even the — 
ordinary trout are very scarce here. Whitefish constitute the principal — 
catch of both the pound-nets and gill-nets. A few trout are obtained — 
in the pound-nets and a great many by the gill-net fishermen. Pike : 
and pickerel, here classed together as dories, are caught mostly in the 
seines, but are also obtained to some extent by the pound-net fisher-— 
men. They are rarely or never secured in the gili-nets. Herring are 
taken only in the pound-nets, and mostly during their spawning run 
in the late falland early winter. Sturgeon are caught by the pound-nets- 
for several months in the year, Black bass and bull-heads are obtained | 


PLATE XX. 
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WHITEFISH (Coregonus clupeiformis), 


Natural size of artificially propagated specimen raised at Northville, Michigan ; 3 years and 2 months old ,-weight, 17} ounces 
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- in the seines. Perch and suckers make up the remainder of the catch 
of the pound-net and seine fishermen. 

Collecting steamers.—The small steamers, Maxwell and Hahn, were 
used in buying fish for Escanaba from the fisheries of the surround- 
ing region until June, 1885, when they were transferred to Manistique. 
The 30-ton steamer Francis hk. Anderson was built in Chicago, in the 
fall of 1884, to take their place at Escanaba, and now makes regular 
collecting trips around Big and Little Bay de Noquet. She has a speed 
of 12 miles an hour. It is claimed that the steamer A. Booth, which 
was here in 1884, can run 18 miles an hour, though her usual speed is 
12 miles. In May, 1884, the steamers Hahn and Maxwell began opera- 
tions, and stopped in August, during which time they collected 165,628 
pounds of whitefish, 71,505 pounds of trout, 8,948 pounds of sturgeon, 
and 6,433 pounds of dory. The steamer A. booth collected, from May 
to November of the same year, 128,562 pounds of whitefish, 66,219 
pounds of trout, 1,000 pounds of sturgeon, 1,481 pounds of dory, and 
6,364 pounds of herring. It is customary with Booth’s steamers to give 
checks in payment for the fish. These are used as currency and taken 
at par by the stores in the vicinity, which often remit them to wholesale 
grocers in the larger cities by whom they are sent to the banks for col- 
lection. In this way the “ fish currency” very frequently goes to Chi- 
cago, and sometimes to places as remote as New York and Boston. 

Detailed description of freezing house.—Through the kindness of Mr. 
Miles, Messrs. A. Booth & Sons’ superintendent at Escanaba, we were 
enabled to make a thorough inspection of their freezing establishment, 
the results of which are embodied in the following description: 

The freezer is a three-story wooden structure, with a value of about 
$8,000. Adjoining it is an ice-house, worth one-fourth as much more, in 
which is kept a supply of block ice packed in sawdust. 

Before being used, the ice is crushed, in a machine made in Philadel- 
phia, by means of a revolving iron cylinder with wrought-iron teeth 
about 4 inches long, which play between knife-like projections an 
inch and a quarter long, attached to the bar across the bottom of the 
opening through which the ice is driven. In this formidable apparatus 
5 or 6 tons of ice may in twenty minutes be reduced to a mealy mass, 
the greater part of which is pulverized to the condition of snow, and 

it contains no pieces over 2 inches long. - 

_ Along the side of a room on the tower floor of the freezing-house are 
four wooden stalls or freezing-bins. They are open in front, but when 
. partially or wholly filled may be closed with loose boards. Across the 
_ apartment are the washing-tanks. 

On the second floor, in another part of the building, are the refriger- 
ating or storage rooms. They are 26 feet long on the inside, and from 
‘10 to 15 feet wide, and are separated from each other by heavy parti- 
tions made of matched pine boards, with a 6-inch packing of pul- 
verized charcoal. The sides, and in some cases the ends of the rooms 
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are lined with galvanized ice-tanks 5 feet in length and 64 feet high. 
The sides of these are composed of galvanized sheet-iron, the ends 
of wood 2 inches thick, and the bottom of 2 by 4-inch stuff; they are. 
8 inches wide at the top, narrowing to 33 or 4 inches at the bottom, 
and are placed about 4 inches from the wall in order to expose their en- 
tire surface to the chilled air. Both the rooms and the tanks open only 
at the top, and are reached through hatchways from the floor above. _ 
The tanks hold from 3 to 6 barrels of ice each. In winter they are 
supplied once a week, but in summer, in order to keep them filled, it is 
necessary to charge them every day, as they lose fully one-third their 
contents by melting every twenty-four hours. The water thus formed 
falls into a galvanized iron gutter, which leads to a small tube at the 
end of the tank, through which it flows into long draining-troughs that 
run from the end to the center of the room. The tanks are lifted on 
standards about 1 foot above the floor, in order that the draining- 
troughs may be placed at a slant giving a fall of 1 foot to each. This 
is to prevent the ice from forming in them, as it has sometimes done, — 
producing some inconvenience. The water from the drain under the — 
cooling-tank is conducted through the floor of the refrigerating-room i 
by a short standing pipe, protected by a little drop-cap filled with i 
water, suspended from the ceiling of the room below. The water fall- 
ing into the bottom of the cup flows over the top into the waste-pipe. } 
Every spring the tanks are washed to rid them of sawdust and dirt. — 
When the fish come in they are first dressed, then put into the wash- — 
ing-tanks with ice-water, thoroughly cleansed, and afterwards packed . 
with their backs up and their heads toward the outside, in galvanized — 
iron pans 16 by 294 inches wide and about 3 inches deep, which are : 
said to hold from 35 to 50 pounds, averaging 40 pounds. The large — 
fish are packed lengthwise and small ones, such as herring and perch, — 
crosswise. In the case of the pike a little water is put into the pans, — 
as they do not contain sufficient moisture to hold them to each other — 
when frozen, as is the case with other species. ; 
The bottom of the wooden bins is covered with a layer, 3 inches deep, 
of crushed ice mixed with salt. Upon this are spread the first tier of — 
pans, with their contents, and separated from the next tier above by 
2 inches of ice and salt. In case of perch and other small fish, two — 
tiers of pans instead of one intervene between each two layers of ice. 
This is repeated until the entire bin is filled. For freezing 5,000 pounds ~ 
of fish 6 or 8 tons of ice and 3 barrels of salt are required. The ~ 
pans are left in from ten to twelve hours, by which time the entire con- 
tents of each are frozen solidly into a single block. The fish are then 
packed in wooden storage boxes 30 inches long, 16 inches wide, and 125 — 
inches deep, inside measurement. 
After four of the frozen cakes have been placed in the box it is nailed | 
up before sending to the refrigerating-room to which it is to be assigned. 2 
In some other freezing establishments the box is dipped in water after 
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—- packed, but this is not thought to be necessary. The boxes are 
hoisted to the second floor by a steam-elevator, from which they are 
_ transferred tolittle flat hand-cars, which run on parallel tracks across the 
- room over the refrigerating apartments. The boxes are lowered through 
the hatches into the rooms below by means of a tackle suspended from 
the roof. Each room will hold seventy to eighty boxes when corded. 
Sturgeon and individual fish of other species, which happen to be too 
large for the pans, are not treated at all in the bins, but are hung up 
instead upon large meat-hooks in these refrigerating-rooms to be frozen, 
after which they are piled up like cordwood. The temperature of the 
rooms is usually about 14° Fahr. When the room has been emptied 
of its fish the ice is knocked from the tanks, upon the surface of which 
it accumulates to the thickness of an inch or two, and by means of a 
salamander stove, using gas-coke as fuel, the room is thoroughly dried 
out, and afterwards whitewashed and renovated. 
_ The boxes in which the fish are ultimately shipped cost-35 cents, and 
2 cents additional for making. All the boxes which go to Chicago are 
returned, except when a dealer has some special reason for wishing to 
pretain them. ~ 
Most of the fish are frozen round, but the trout are always cleaned, 

as theyspoil if the viscera are allowed to remainin them. The sturgeon 

are always dressed, but the skin is left on; the fishermen are required 

to remove the heads, collar bones, fins, and tails before they are ac- 
cepted by the buyer. The dories find their way mostly to the Jewish 
_ trade, which requires them in a round state. 

Dories and perch and some black bass begin to be put in the freezer 
the first of the spring, and are followed by sturgeon and No, 2 white- 
fish in June, July, and August. Towards the end of October round 
_ whitefish and all the common species find their way to the freezer. 

_ The period of time during which the fish remain in the freezer varies 
' considerably. Sturgeon are frequently allowed to remain for a whole 
_ year, but other fish as a rule are only held for four or five months, al- 
though it has happened that whitefish have been kept for nineteen 
months. The sturgeon are smoked in Chicago before being placed 
upon the market. 

Statistics of frozen fish—In 1884 there were frozen 196,941 pounds of 
No. 1 whitefish, 78,101 pounds of No. 2 whitefish, 67,890 pounds of trout, 
93,079 pounds of dories, 6,449 pounds of bass, 17,958 pounds of perch, 
) ge 475 pounds of herring, and 27,769 pounds of sturgeon, making a total 
: of 559, 622 pounds, all of which were frozen round, with the exception of 
_ the sturgeon, the trout, and 51,743 pounds of No. 1 whitefish. 

= In 1885 the quantity was much smaller, amounting to only 26,003 
_ pounds of No. 1 round whitefish, 19,443 pounds of No. 2 round white- 

| f ish, 27,107 pounds of dressed Phigcien, 165,835 pounds of dressed trout, 

| . Bo 763 pounds of dories, 3,073 pounds of bass, 18,869 pounds of perch, 

as 100 ),114 pounds of herring, and 36,432 pounds of dressed sturgeon. It 
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will be noticed that the great decrease in all éltce species has been ac. ‘% 
companied by an increase in the quantity of trout, herring, and stur- * 
geon. a 
Statistics of fish trade—Besides the fish collected by the steamer r 
there were purchased in 1884 by the Escanaba house of A. Booth & — 
Sons 150,038 pounds of No. 1 whitefish, 38,156 pounds of No. 2 white-_ 
fish, 35,806 pounds of trout, 131,010 pounds of dories, 9,349 pounds of | 
bass, 23,223 pounds of perch, 381 pounds of herring, and 32,977 pounds 
of sturgeon. The usual prices paid are 4 cents a pound for No. 1 white- 
fish, 14 cents for No. 2 whitefish, 24 cents for trout, sturgeon, and dories, 
1 pant for herring and perch, and 5 cents for bass. 


The total purchases in 1884 and 1885 are shown in the following 
tables : 


Fish purchased from fishermen by a firm at Escanaba, Michigan, in 1884. 


Month. hi ies Trout. | Dories. |Sturgeon.| Herring.| Bass. | Perch. | Total. 
OMUAEY Bice de vee A TAS Ty ae ceasi asl idm adw is Setelaipguie bk Sie a alarmtn hy as sll ela ee Stale eee eee 4, 748 
February ..-....-.. 734 253 88> fs Se eccsaiel ise o ic Saree epee elas c ae iene repent 1, 075 
BTATER Ce. doe kee 2% 1, 954 et a ee ea eg 2 S8t i+ cen veeebateees 3, 539 
PO it etme Eg ecie's 2, 250 5, 842 10, 366 ha We facaalat pace | woe eee ie 267 18, 797 
MUR ee nok 67,433 | 81,532 | 73, 575 "BL go eee 6,158 | 19,539] 254, 430 
BUT) ars is cee einie\o mat 58, 526 35, 906 21, 922 Ads GSC |i atte coumes 2, 713 11, 935 146, 689 
PU e tte yetere fale ass) ie 30, 456 7, 142 11,440 | 2,673 73h 9 217 52, 842 
PAGTMTISD. a0 cies sees ai0 99, 111 1, 548 803 2 ROO a. see seule 44 70 103, 785 
September. .-....... 26, 400 3, 180 5, 641 1 ied Pele ere 325 329 37, 187 
October. cou a.-% os 96, 2°55 23, 036 9, 933 2, 311 2, 797 120 507 134, 939 
November ........- 71, 893 13, 887 5, 156 194 Oy OOK al.aaia we aelaia ye 690 95, 387 
December ......... 22 SBF. A fb Su ic, sian fie cme ee sale ee ete a Kehoe eteeh-ye | oe ears See cere 22, 867 

OA si Sa0 cacy 2482,607 | 173,530 | 138, 924 40, 651 7, 620 9, 399 23, 554 876, 285 


1Including 331 pounds of bull-heads. 
2TIncluding 112,786 pounds of No. 2 bought between August and December. 


Fish purchased from fishermen by a firm at Escanaba, Michigan, in 1885, excluding those 
brought from Manistique. 


Species. Pounds. PL sted 
APONTE On Sb vanicinnjcucta at am micmn tis. «Ome ai em slaw cust aie kee atte antstam mia ee ete ce 223, 648 $8, 945 
ME MLTR IGS INO 22 pices edn Winiacacd wiw'w aiAmeinedin ep m mbeimie » wisi leietaie! A= halicioncete sl aieia Aiea lata 27, 988 420 
Yh J br poems “pe Cm al EA pa aman ee 9 aL AEE st ea NR RSS ae a anal ad 8 CE oe 97, 259 2, 432 
TONGS Wy spay ste Stree aes Oo a re hr Pl A See rice roa 82, 284 2, 057 
PPMEAOTY eas cia maine ak cSirale ation oc diate sil abae ink Alarm war eae alae eee Mais eae A apetae atte 51, 604 1, 290 
PROS TE oP ss care Foe eas Be ae cate = vain Sie twill mie ale tal Moke ee ale te lene 70, 29¢ 703 
PA eerste yao wo Chas Eee See ee ee cabinets a ele aie tals omnes ticinve aie aise eS 8, 451 423 
TECEh OL Rh ot a a ee OM SS ope cay Ey, eR eee ge SE, Pee i eS CC 5 33, 900 339 

1 PON |) a eR Tak aE Greek ob Say ON oe TEA) Gaby ce GR a LA 595, 424 16, 610 


Shipments.—Nearly all of the fish handled are shipped to the firm’s ; 
central house at Chicago. The following table shows the monthly ship- — 
ments of fresh and frozen fish in 1884. These fish were not all, how- 
ever, the product of the fisheries of Green Bay and its tributary and 
adjacent waters, for a portion of them were brought to Escanaba from 
the house at Manistique for shipment: 
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Shipments of fresh and frozen fish in 1884 by a firm at Escanaba. 


Re hes Trout. |Sturgeon.| Bass. Dories. | Perch. eo Total. 


| 8 ee ee EEE eee Eee 


| Pounds. | Pounds. | Pounds. | Pounds. Pounds. Pounds. | Pounds. | Pounds. 
9, 000 14, 0 sly 


Me Moril ..ccc4s..--.-. ' BQO) Ho aerate Gre aS 5000) bis. beh o's hoa eae eee 34, 000 
REET occ ao'sa scenes 61, 000 85, 000 2, 000 3, 000 20, 000 4000" |. out ee ees 1%, 000 
Ee eee 70, 000 50, 000 14,;000) Wises s clole.'3}). ) MOV OOO I Conic s Sale cee teeline! deren 

ot SEEMS He 103, 000 59, 000 TSU llegar A eG oe OOS ao oe eo eee ee 183, 000 
SeAgenst ..2....---.: 91, 000 17, 000 21, 000 1, 000 4 O0G) |22\ eumaes 7, 000 144, 000 
a - September Pens, tp 42, 000 34, 000 2, 000 2, 000 8; 0006: jotee see 1, 000- 89, 000 
e October. ..........- 69, 000 29, 000 4, 000 3, 000 8, 000) }o cee. 3c eae ee 113, 000 
=) November ......... 30, 000 SOOM a epsascieis:< <2 S eteninn aiae 2° 000) iecicgecccme . Sees 36, 000 
= December .....:... Gig G0Oe eee ate eee eete ate ss sil. -'.508 os 24, OOO! sons & atinn aloe eee 91, 000 


Total ........ 542,000 | 292, 000 56, 000 9, 000 98, 000 4, 000 8, 000 | 1, 009, 000 


Description of shipping cars.—The cars used in shipping the fish con- 
sist of a box mounted on a four-wheeled iron truck and having an iron 
tongue at one end. The larger size employed is 6 feet 4 inches long, 
- 40 inches wide, and 3 to 35 feet deep, inside measurement, with wheels 
: o.1 foot in diameter. The walls are made double, of matched seven- 
 eighths-inch boards, with an intervening space of about 2 inches con- 
‘e taining packing material. The small fish cars are 55 inches long, 29 
inches wide, and 28 inches deep, with walls 3 inches thick and wheels 
9 inches in diameter. The quota of fish to each large car in warm 
weather is 1,800 pounds, and in cold weather 2,000 pounds. The small 
cars have a capacity of about 800 pounds. 

Other notes on trade.—In addition to the fresh fish handled in 1884 
there were salted about one hundred packages of whitefish and the 
same quantity of trout. There is also at Escanaba a local dealer who 
drives along the shore, between Misery Bay and the city, and buys fresh 
fish to the amount of 600 or 700 pounds a week. ‘The fishermen ship 
their own salt fish by steamer. 

Statistics —The number of men employed in the fisheries in 1885 was 
84, in addition to 9 men at work on shore in receiving and preparing 
the products. One steamer was employed regularly in collecting fish, 
and 6 gill-net boats, 8 pound-net boats, and 16 scows and small boats 
were used in the fisheries. Nine hundred and thirty-five gill-nets, 37 
pound-nets, 9 hanl-seines, and several fyke-nets were fished. The total 
value of floating property was $11,021, that of the apparatus of cap- 
ture was $7,030, and that of shore nfopetty: including cash capital, 
$44,710. The prodics consisted of 401,494 pounds of fresh and frozen 
_ fish, 118,800 pounds of salted fish, and 520, 294 pounds of smoked fish; 
the total value, including caviare and isinglass, amounting to $34,948. 
_—-«Gill-net fishery—Several years ago there were nearly twenty gill- 
_ nets between Peninsula Point and the dividing line of Delta and Me- 
4 nominee Counties. At that time fish were so plenty that one of the 
4 ae ermen with a sail-boat claims to have caught $5,000 worth of fish in 
_ asingle season about 1881. A diminished productiveness has caused 
5, Ethic branch of the business to decline, and there are now within the 
_ same limits not more than half a dozen crews. They make their head- 
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and Bark River. 


The catch is largest in the spring and fall. The fishing begins as soon ~ 4a 
as the iceisout. At first the nets are fished in the bay, but,as the sum- 
mer comes on and the whitefish go into the deeper water, the fishermen _ 


follow them, and fish in the lake from July till October or November, 
when the open water becomes too rough, and then return to the bay 
fishing. In August they usually lay up, and most of them do so in July 
as well, as the catch is always small in those months. Several of the 
_erews conclude their season’s work some time in October. It occa- 
sionally happens that nets are left on the fishing-grounds all winter, 
but this reprehensible practice .calls forth strong protestations from 
the pound-net and other fishermen, as it results in the useless destrue- 
tion of many fish which become caught in the meshes of the unvisited 
nets and pollute the water by their decay. 

During the months of May, June, and July, 1884, the steamer Hahn 


fished with gill-nets for the Escanaba market, having a total catch of 


6,841 pounds of whitefish, and 24,309 pounds of trout. There was no 
steamer fishing in 1885. 

The gill-nets used were about 45 fathoms long with a mesh of from 
44 to 42 inches. In 1882 a 33-inch mesh was used. About half of the 
nets are rigged with cork and lead, and the rest still retain the float and 


stone. They are lifted three or four times a week. The boats are mack- | 4 


inaws with fixed bowsprits and are worth from $175 to $320, averaging 
$250. A typical specimen of these, the Jennie Gilbert, of Escanaba, is 
described on page 22 of this report. 


The catch in 1884 would average about 200 pounds to each lift. — 


Nearly one-half of the entire quantity was salted, and the remainder 
sold mostly to Booth in the fall, though in the spring that firm does not 
get over a quarter of the fresh fish. 


Pound-net fishery.—The fishing with pound-nets is well distributed in| 


the Little Bay de Noquet and along the neighboring shores of Delta 
County below Escanaba, but the two most important groups of nets are 
found near Peninsula Point, directly opposite to the city, and south- 
ward in the vicinity of Indiantown and Bark River. 


The nets vary from 14 to 47 feet in depth, averaging about 30 feet. — 


Parties on St. Martin’s Island once tried the experiment of setting a 
pound-net 100 feet deep, but it has not been fished for several years. In 
1883 a net 65 feet deep was tried, but it did not prove a success, and 
was cut up into shallower nets. On the broad shoals below Escanaba 
and around the mouth of Cedar River fishermen are in the habit of set- 
ting nets of only 14 or 16 feet, which, although sometimes fished for 
other species, are usually designated in the vicinity as sturgeon nets. 
Pound-nets are occasionally fished continuously from spring until late 
fall, as long as the water is open. The most sagacious men, however, 


pull them up for six weeks, from the first of August to the middle of 
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8 fend 2 are difficult to preserve. The nets are generally tarred every obenE 
before the beginning of the season. They should be tarred annually, 
but in some cases the fishermen think this is not necessary, and it is 
_ therefore omitted. At occasional intervals one net at a time is taken 
out and washed, and then replaced in the water. Some of the nets are 
fished by the owners or on shares, but the men who fish Booth’s nets 
receive regular wages of $30 per month. 

In spring the principal species taken are those comprised under the 
term of coarse fish —that is to say, pike, pickerel, dories, and perch, with 
avery few bass. In the fall the catch is very much mixed. Both dories 
_ (t.é., pike and pickerel) and sturgeon are more numerous than in Big 
_ Bay de Noquet. This is especially true of the former, as the sturgeon 
are abundant at the extreme head of the Big Bay. 

_ The following table shows the catch of ten pound-nets in 1884. This 
may be taken as a fair average of the pound-net fisheries of the region: 


a 
2 Month. Whitefish.| Trout. Dories. | Sturgeon. | Herring. Perch. Total. 
Pounds. Pounds. Pounds. Pounds. Pounds. Pounds. Pounds. 
oe 2, 182 492 4, 077 2, 466 ii a a Ne 10, 272 
PITIG) 5.5 cae) 55. 6, 033 700 5, 065 4, 209 SOP Aue oes 16, 187 
as GE OBO): |sinwie eyatsieerenc 5, 209 1, 016 300 400 16, 005 
rast. 2s)... 2 Es 1 ana a nae 4, 735 SGT || RA Ae be eee el oe 18, 122 
September ..... PAO) ie Pep ee sais Acts 3, 275 1, 030 150). |actotemaces 8, 800 
October ........ VApOL. 4 aa ee mead ee 8, 205 1, 785 ALGTON ta ses 38, 055 
November....-. ak el Oa ie od eee os a 18). 420" (ose ss 26, 695 
December .....- yeh SOR Noa eee Ra agen Beene cate oS iS), TCE elu ees 19, 522 
Total..... Gr 07, 297 1, 192 30, 856 11, 321 42, 592 400 153; 658 


The monthly stock of eight pound-nets near Peninsula Point, in 1884, 
was as follows: 


EA RAE AN eee ean gn ie PEE SAS oo a so ce amet eet le wale Capra eeres $203. 44 
Tats ase at een te mete eee Soe ee Sl te lee es. ee lees 333. 04 
| BES Ee oe en ee eae She GLUE E ae 46. 49 
Berner! to. etoner Iie ionic. o.0i ai eo) io. ee RS. Ree es 343. 06 

RR Oia Preset er eee eo a ath tS oS ee ee Naas 408. 69 
RINE NCS Ce re ees Sg Se ec, in mca Sad ae A ee oe 102. 84 
‘ PRR tee tiene erenns cee sr Ne ak ea es ee 1, 517. 56 


In addition to the above, which represents only the fresh fish taken, 
— 40,000 pounds of herring from the eight pounds were salted. 
2 Fiol- seine fishery.—Nine haul-seines are fished in the region under 
a consideration. Three men constitute a crew. The iaelped is limited to 


considerable extent insummer. The fifteen Masonville seine-fishermen 
_ engage in entirely different work at other seasons of the year, but four 
_ seines are fished on shares by the pound and gill-net fishermen. The 
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seines used are about 495 feet in length and are worth $150 Sieh: a 
two-thirds of the catch consists of pike and pickerel, and the rest mostly — q 
of perch. The entire yield is sold fresh at 2 cents a pound for the dories 
and 1 cent for the perch. 

The followmg table shows the catch of three seines in 1884: 


Month. Whitefish.| Dories. | Sturgeon. Bass. Perch. | Bull-heads.} Total. 
Pounds Pounds Pounds. Pounds Pounds Pounds Pounds 
PEGE coc assed le kOe oS CRON ll eeameeeinee = re we Ee ne he mente Bote 1, 39 
1 6 ee ee 120 1, 812 15 825 AB 2) os neta miei ie 3, 254 
SIRE Gr eee ote ceiccte ols ssa idloreminena’s 1, 311 64 55 LG 3). odcs aero 1, 446 
a A ase I Seea PRS Se Pear nee ORS Anema eigen ede « Bi ile enna Seinaeeeae= enmeneen 1,110 
Total...:. 222 5, 403 79 907 498 97 7, 206 


Ice-fishing.—There is some spearing through the ice, but the prin- 
cipal fishery carried on during the winter is that with gill-nets. There 
are twelve crews, of two men each, in Little Bay de Noquet, fishing in 
that manner. Four of the crews have sixty nets each, and the others 
from six to thirty nets. Their fishing usually begins just after Christmas 
and lasts for four or five weeks. Each fisherman takes a little shanty 
with him on the ice for protection while fishing. If fishing is good, 
almost every man in the vicinity will put a net in, and it is claimed 
that the number of nets in the water frightens away the fish, so that 
they leave earlier than would otherwise be the case. At any rate, 
by the first of February it is found no longer profitable to keep the nets — 
in the water, and the last of them are soon taken up. The average catch 
is 5 tons to each crew, consisting of whitefish and trout in the propor- 
tion of three toone. During the height of the fishing the average catch _ 
would amount to about 2,000 pounds a week. There are several fisher- — 
men, one of them living at Misery Bay, who fish 3-inch nets for ciscoes 
during the same season and in the same manner. 

Other fisheries.—There is no other fishing in the Little Bay de Noquet 
and its vicinity, with the exception of a few fyke-nets used by one of 
the residents of Masonville. 


38. MENOMINEE COUNTY, MICHIGAN. 


Geography.— Delta County, which encircles the northern end of Green 
Bay, extends down the shore to a point about 9 miles south of Bark 
River. Menominee County includes the remainder of the shore to 
Menominee River, which forms the southern boundary of this portion 
of the State. Cedar River, the only other stream of any importance, 18 
about 7 miles below the Delta County line. 

The beach is uniformly shelving and the depth increases very grad- 
ually, not reaching the four-fathom line until more than a mile from the 
shore. The bottom is of sand and clay and furnishes a firm support for 
pound-net stakes. 

Aah Lag —The city of Menominee is the only important place 0 on 
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the shores of this county. There was formerly quite a settlement at 
the mouth of Cedar River, with a saw-mill, store, and hotel, but at pres- 
ent five or six families of fishermen constitute the entire population. A 
few more fishermen live near by in a locality known as Little Cedar. 

About 8 miles below Cedar River is the hamlet of Leatham, where 
there is a single saw-mill, which is operated only in the winter, and a 
few families of fishermen. Another fishing hamlet is Dennis, a few 
miles further south, which, like the others, contains only about half a 
dozen families. There is little or no farming, and the lumber and fish- 
_ ing industries divide the attention of the people. 

Character of the jfisheries.—The fisheries are at present carried on 

almost wholly with pound-nets owned by men living along the shore and 
at the little places just enumerated. The gill-net fisheries, which were 
formerly of equal importance, have dwindled down to a few small gangs 
; of nets fished by the pound-net men in the intervals of their other work. 
There is only a little ice-fishing. 
. Fishermen.—Most of the fishermen make their living during the winter 
by wood-eutting. They are of different nationalities, including Scotch, 
Irish, Poles, Germans, and Scandinavians, the two last named predom- 
inating. There are no Indians or half-breeds among the number. 

Trade.—The principal dealer goes along the shore with a team and 
buys both fresh and salt fish. He was the only man handling fresh fish 
in 1884, though one of the pound-net fishermen collected a few hundred 
dollars’ worth with the steam-barge Myra in September, 1885, and a few 
fish annually are sold fresh at Menekaunee, just over the Wisconsin 
line. 

The quantity of fish sold fresh was comparatively small. There were 
two other smaller firms dealing in salt fish in 1884, and three in 1885, 
though the additional one in the latter year handled only the products 
of the fisheries of 1884 which had been held through the winter for the 
sake of better prices. An interesting feature of the salt-fish trade of 
1884 was the salting of a number of barrels of yellow perch, a species 
which had hitherto invariably been sold fresh. The town of Menom- 
inee is supplied mostly by the fishermen themselves and by peddlers, 
the dealers giving their attention to the shipping trade. | 

The following table shows the quantity of fish handled by the dealers 
of Menominee County in 1884. It should be borne in mind that these 
fish were not all the product of the fisheries of that year, as large quan- 
tities had been salted and kept over from the preceding season by the 
fishermen, according to the common custom of the region: 


ls ee 


How sold. | Whitefish.| Trout. Dories. | Sturgeon. | Herring. por ors Total. 


Pounds. Pounds. Pounds. Pounds. Pounds. E, Pounds. Pounds. 


rosh .-.....--. 29, 200 9, 300 8, 500 7, 000 45, 000 1, 000 100, 000 
Se ae 162, 500 78, 750 1G 260 pooh. eo 437, 500 5, 000 700, 000 
Total..... 191, 700 88, 050 24, 750 7, 000 482, 500 | 6, 000 800, 000 
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The fishermen occasionally ship their salt fish from Menominee them- fe 


selves, and they sometimes sell at Fairport (Bay de Noquet), or to one 


of the firms at the city of Green Bay. Sturgeon are never salted ; when > 


there is no buyer at hand, they are thrown back into the pot of the 
pound-net or put into a pen near the shore. Sometimes they are kept 
inclosed in a little creek for two or three weeks before being sold. The 
fishermen have not yet begun to smoke any variety of fish, and that art 
is yet unknown in the entire region. 

Prices.—In 1884 the prices received by the fishermen for salt herring 


varied from $1 to $2 per barrel, averaging $1.40. Number 1 whitefish 


brought $4.50 per barrel and No. 2 less than $3, making the general 
average for whitefish about $4. Trout sold for from $2 to $3, averag- 
ing $2.50. Dories brought $2 and suckers $1.25. 

The barrels used cost 45 cents apiece. They are made by individual 
coopers, one of whom resides at Menominee, one at Dennis, two at 
Leatbam, and three at Cedar River. About 1,000 barrels are made 
annually at the last-named locality and 500 at each of the others. A 
barrel of salt, sufficient for preparing about twelve barrels of fish, could 
be bought for $1.65. 

Statistics.—The fisheries of Menominee County gave employment in 
1885 to 50 fishermen and 6 shoresmen. There were used in the fish- 
eries a collecting tug, 18 pound-net boats, and 23 other boats. The 
apparatus of capture were 215 gill-nets and 42 pound-nets. The value 


of floating property was $5,440; of pound-nets and gill-nets, $15,000; — 


of buildings, $3,275; of accessories, $3,075; and of cash capital, $8,100. 
The products amounted to 21,500 pounds of fresh whitefish, 64,800 pounds 
of salt whitefish, 7,000 pounds of fresh trout, 23,700 pounds of salt 
trout, 5,200 pounds of fresh pike, 8,000 pounds of salt pike, 7,209 
pounds of sturgeon, 21,900 pounds of fresh herring, 779,600 pounds of 
salt herring, 1,000 pounds of miscellaneous fresh fish, and 15,000 pounds 
of miscellaneous salt fish, the whole having a value of $15,290. 

Pound-net fishery.—The first pound-net in the county is said to have 
been set near Menominee in 1858, but the fishery did not begin to be 
important until the year 1867. More pound-nets were set in the waters 
of Menominee County in 1884 than at any time since the beginning of 
the fishery. In that year there were twenty crews, containing 58 men, 
who employed 46 nets, worth $15,000, and 34 boats and 17 pile-drivers, 
aggregating $2,150; but in 1885 the number had fallen off to 15 crews, 
ageregating 48 men, with 42 nets, worth $13,900, and floating property 
to the amount of $2,840. The shore property and other capital amounted 
in 1884 to $10,000, and in 1885 to $8,850. 

The nets have a mesh of 2 to 23 inches in the pot, and are set in 
water from 6 to 60 feet in depth, averaging 20 or 25 feet. The shortest 
are the ones set near the shore for sturgeon. A pound-net of ordinary 
dimensions will have a pot 20 to 38 feet square, a heart 115 to 150 feet 
long, and a leader about 1,000 feet long. The mesh of the hearts is 
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‘g Sisually about 4 inches, and of the leaders 6 inches. All the nets have 
short funnels about 18 feet long. The cost of a new net is about $500, 
but the average value for all that are in use in the region would be 
about $300 each as they stand. 

Each crew contains from 2 to 6 men, who, in addition to their board 
during the fishing season, usually receive $25 a month in the summer, 
which i is increased to $30 or $35 in the fall, when the profits become 
greater. 

The season begins shortly after the ice goes out, usually about the 
middle of May or the 1st of June. Between the 25th and 30th of July 
the nets are usually taken out to be washed, and, if the prospects are 
promising, are put back as soon as they have been mended and tarred; 
otherwise they are kept out until some time in September, from which 
date they remain in use until the latter part of November, when the 
water freezes. There have been no experiments in pound-net fishing 
under the ice. Some of the crews pull their stakes up in the fall by 
means of a windlass mounted on a small scow; but more frequently, 
_when there are woods near by, they are allowed to remain to be carried 

away by the ice, and are replaced by new ones in the spring. In some 
cases they cost $2 or $3 apiece. With rare exceptions each pound-net 
firm has a scow pile-driver, and in two instances the latter is operated 
by steam. 

The proportions of the species taken have varied considerably at dif- 
ferent times in the history of the industry, though the same style of net 
has been in use since the early stages of the business. In 1873 half of the 
catch was whitefish and most of the remainder herring, with very few 
trout. At that time the fishing was more profitable than at present. In 
the spring of 1871 there were obtained from two nets 400 packages of 
whitefish and 50 packages of other fish; and in fall of the same year 
160 packages of whitefish, 120 packages of herring, and 30 of trout. 
The whitefish began to episod in abundance about 1877, and are now 
comparatively scarce. In 1881 there were obtained from ined nets 525 
packages of Nos. 1 and 2 whitefish, 175 packages of No. 3 whitefish, and 
250 packages of herring and trout. The whitefish are claimed to have 
left suddenly in the summer, and this is said to have been the result 
of the sawdust brought down in great quantities from the mills on the 
Menominee River. 

The brief table following shows the catch of five AMET: nets belong- 
ing to a crew fishing about six miles north of Menominee in 1884: 
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Season. Whitefish. Trout. Herring. | Suckers. Total. 


i Pounds. Pounds. Pounds. Pounds. Pounds. 
Ea le AES peat a eg ela a 300 400 30, 000 2, 000 32, 700 
ENS RT EG ace oc OO A 400 300 A, OQ0 |i an aer sera 40, 700 


MN atecet yan ety li a welt: 700 700 70, 000 2, 000 73, 400 


For some years the fishing between Cedar River and Menominee has _ 
yielded unusually small results, and to this cause must be attributed 
the serious falling off in the extent of the fishing during 1885. a 

‘The value of the products of the pound-net fishery in 1884 was | 
$29,930, and in 1885, $15,201. The catch was divided as shown in the 
following table : | 


1884. 1885. 
Species. Tick) MEaMT GEE TE LANES MGR cc ss 
Fresh. Salt. Total. Fresh. Salt._ Total. 
Pounds. Pounds. Pounds. | Pounds. Pounds. Pounds. 
Wy nitefish:- Noses cceu cose ee » 30, 000 140, 000 170, 000 20, 000 64, 800 84, 800 
PO POMUL Gs sia kiecevas ane eraaite tee 10, 000 45, 000 55, 000 7, 000 23, 700 30, 700 
WOH A oe Nes ware Sela oe nieces 10, 000 34, 500 44, 500 5, 200 8, 000 13, 200 | 
SAIC e Oe eRe ees ee a SA000T ts oees saa eee 8, 00 Ope TR ae ate 8 7, 209 
EGIMING Oe on scec me ceeeRs e 50, 000 1, 070, 000 1, 120, 000 21, 900 780, 600 802, 500 
Perch and suckers.......--. 3, 000 5, 100 8, 100 2, 000 3, 400 5, 400 


Peele 62 suet ate. 111,000 | 1,294,600 | 1, 405, 600 63, 309 880, 500 913, 809 


The 648 packages of whitefish put up in 1885 were divided as follows 
among the different grades: 120 packages No. 1, 85 packages No. 2, 
120 packages No. 3, and 323 packages No. 4. : 

Gill-net jishery.—dGill-nets were formerly used very extensively in — 
the fisheries between Cedar River and Menominee, and for along time 
inost of the fishermen divided their time between the gill-net and pound- 
net fisheries. In 1875 there were twenty crews, with two men each, 
fishing for whitefish in this way, and they did well, their profits aver- 
aging $250 to $400 a season to each man. The water remained openin 
the winters of 1878, 1879, and 1880, and the gill-net fishery rapidly fell 
off until now there are but four crews, who fish rather irregularly, with 
165 nets, during the season of the pound-net fishing, to which they give 
their principal attention. The nets are 16 fathoms long and 40 meshes | 
deep, with a mesh of 24 to 2sinches. Their catch in 1884amounted to2 — 
tons of whitefish and trout, and as many as 10 tons of herring. 4 

Ice fishing.—The gill-net fishing through the ice has dwindled down | : 
to one crew of two men, who fish about fifty nets of 50 fathoms each, - 
with a 44- and 5inch mesh. Their catch in 1884 consisted of 1,500_ 
pounds of whitefish. 

There was formerly an extensive fishery with hand.lines. In 1880 — 
there were twenty men engaged in bobbing through the ice. They | 
received 7 cents a pound for their fish and earned on an average about 
$50 apiece every month. In the winter of 18845 only two or three 
men occupied themselves in this way. o. 

Other fisheries.—Twenty years ago a few seines were fished in the re- 
gion, but this fishery has become entirely extinct. No fyke-netsor set- — 
lines are used. 


* 
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39. MARINETTE COUNTY, WISCONSIN. 


Importance of the fisheries.—That part of the shore of Green Bay which 
extends from the Menominee River to Green Bay City, at the head of 


_ the bay, is one of the most important fishing centers of Lake Michigan. 


It is flanked along its whole length by shoals of 5 to 18 feet in depth, 


which extend from 2 to 5 miles from the land and furnish an opportu- 


nity for the setting of pound-nets in almost unlimited numbers. 
. Rivers and settlements.—Besides numerous small streams, this region 
is watered by the Peshtigo, Oconto, Pensaukee, Little Suamico, Big 
Suamico, Duck, and Fox Rivers. Marinette County includes only the 
Menominee and Peshtigo. Peshtigo Point, just above the mouth of the 
Peshtigo River, is continued into a narrow sand shoal reaching out 
nearly 5 miles towards the mouth of Sturgeon Bay, which is directly 
opposite. 

The town of Menekaunee, at the mouth of the Menominee River, is 
the only place of importance on the bay shore, though Marinette, the 
county seat, is not far distant, and Peshtigo River possesses a town of 
the bame@ianie about 12 miles above its mouth. 

Character of fisheries—The principal fisheries are with gill-nets 
through the ice for whitefish, trout, and herring, but the pound-net fish- 
ing is also extensive, and there is some “ bobbing” in winter. 

Trade.—The only dealer of note is at Menekaunee. He handles the 
greater part of the products, both fresh and salt, of the section under 
consideration, besides buying a good many fish from the fishermen of 
other portions of Green Bay. Formerly he used a tug in collecting fish 
during the summer months, but it was sold in 1884 and none has been 
running during the present year. 

The following table shows the extent of the fish trade of Menekau- 
nee during the years 1884 and 1885: 


1884. 1885. 
Species. 

Fresh. Salt. Total. Fresh. Salt. Total. 

g : Pounds Pounds. Pounds. Pounds Pounds Pounds. 
Bev hitefish ......s2.05.<c-5- 110, 000 150, 000 260, 000 80, 530 50, 000 130, 530 
BGO NL Sik.» sadce socuiedas ue 40, 000 10, 000 50, 000 75, 920 15, 000 90, 920 
RE es, SAF beck ckh ies. s os 2, 500 2, 000 4, 500 40, 890) | S202 ee 10, 036 
Beer eBOD: Qo 52, 5. cone Sok SSO: secu: ent: 7, 500 04 DOR. hs was ence n 24, 296 
_s Herring ae eigaruie Sa als oe 230, 000 12, 000 242, 000 134, 381 40, 000 174, 381 
3 atts ae Feared ets. see ) Bide, (owen eect 3, 145 
i PIMC ACS) ee oko trae ata De A Te isis Sais tons six , 427 
me FPS) a TTT] P10, 000 |... ..-. eee 10, 000 Bd} |enin ooo es 8, 442 
ROEM. 5 Nas wenvent cue cu J BEDGL: |scotea dees 5, 561 
# POtalre 26 hh ase ho 400, 000 174, 000 574, 000 343, 738 105, 000 448, 738 
i, Walue of same .............. $11, 642 $7, 140 $18, 782 $10, 192 $3, 542 $13, 734 


| Statistics—The total number of persons employed in the fisheries of 
4 Marinette County in 1885, including the dealer, was fifty-six, represent- 


a ing a dependent population of about 125. Nine gill-net boats, six 
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pound-net boats, and 10 other boats, had a combined value of 89,07 rm. a 
There were used 866 gill-nets, worth $3,410, and 14 pound-nets, worth 
$3,800, besides two haul-seines and three fyke- nets, the total value ot ce 
the apparatus of capture amounting to $7,685. The cash capital and 
the value of the shore property and accessories amounted to $7,480. _ BM: 

The products in the same year were 77,500 pounds of fresh whitefish, +a | 
58,000 pounds of salt whitefish, 7,500 pean of trout, 27,000 pounds of 
Pile and pickerel, 50,000 pounds of fresh sturgeon, 5 000 pou of salt 
sturgeon, 220,000 pound of fresh herring, 100,000 potinds of-salt her- 
ring, ‘and 7,000 pounds of other fish, mostly bass and perch. The value — y 
of the products to the fishermen was $15,540. a 

Pound-net fishery—The pound-nets of Marinette County are similar _ 
to those of the adjoining shores of Michigan. They are owned mostly _— 
by residents of Menekaunee and are set singly or in pairs at regular a 
intervals along the coast between that place and Peshtigo Point. Dur. 
ing 1885 five crews were employed in this fishery, and their pound-nets 
numbered ten, fished principally for herring, and three for sturgeon. 
During the previous season (1884) the same men had fished a total of 
eighteen pound-nets. The products of this fishery in tha@®year are 
shown in the following table: 


How sold. | whitefish. Pike. Sturgeon. | Herring. | Total. Value. 


Pounds. Pounds. ree: Pounds. Pounds. 
POR er eee ote acter aciaies 11, 428 SRESE BOAR Hisxin sa-a-o tae 57, 620 $2, 000 
Satted ite eee eet eee ees TD, OOO acsoeretcic’e nas <5 9, 000 117, 600 201, 600 4,649 


i 2 Ee ae ae 6, 428. 3,335| 51,857| 117,600] 259, 220 6, 649 


Whitefish gill-net fishery.—There are-nine crews who fish for white- 
fish and trout with 45-fathom gill-nets from January 10 to the end 
of June. As long as the water is frozen over they work through the 
ice in a manner similar to that of the herring fishermen. After the ao: 
breaking up of the ice they continue for two months in the open water. es 
During the ice fishing they shelter themselves with shanties 12 feet long 
and 10 feet wide, made of boards and costing about $15. Some of them — og 
have a stove also, costing from $3 to $8. Each crew makes on an aver- 
age from $200 to $250 a season in the ice fishing and $500 while fishing __ 
in open water. One-tenth of the catch is trout and the rest whitefish. ci 9 
The fish are sold fresh at from 6 to 8 cents per pound. “4 ; 

Herring gill-net fishery.—In the winter of 1882~83 two men who had 4 
come to Menekaunee from Green Bay City began to fish small-meshed — a 
gill-nets through the ice for herring, a practice which had been carried 
on for several seasons by a few fishermen at their former homes. They 
did fairly well that season, and others followed their example, so that 
in 1883~84 there were six crews, and in 188485 over a dozen, and there 
seems to be a tendency on the part of the inhabitants of Menekaunee to 
go into it still more extensively in the future. 
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‘The nets used in this fishery are 14 fathoms ae and about 42 meshes, 
r6 feet, deep, with a 24-inch mesh, except in the case of one crew who 
A Gap a mesh of 24 inches. The floats are made of cork and are not quite 
, sufficiently buoyant to keep the net exactly at the surface, as in that 
ease it would freeze fast to the ice. Formerly lead sinkers were in 
~ vogue, but they have been replaced by little bags of sand which do not 
_ become entangled in the webbing as the leads generally do. Twenty- 
two nets constitute a gang, and about that number are usually fished 
in a String, though the quantity owned by the individual fisherman 
_ varies from six to twenty-five nets, averaging only about fifteen. _ 
The fishing begins in the fall as soon as the ice is strong enough to 
admit of it, which is usually between Christmas and New Year, but is 
very “Shea delayed till the latter date. It lasts as long as the ice 
remains firm and closes about the middle of March. 

_- The men go out a couple of miles from the shore. The depth of the 
_ water in which they fish varies considerably. One crew had the inner 
end of their string of nets in 12 feet of water, and the outside end in 
18 or 20 feet, but most of the nets were set in water about 10 fathoms 
deep. The run of fish is more steady and uniform in the deeper water, 
B bot when they do come in to shallow water they are more numerous 
en at a greater depth. : 

Four or five holes about 2 feet in diameter are cut in the ice, which is 
usually 34 to 4 feet thick, and these are alternated with an equal num- 
; ber of only half that size. Twonets are set from each hole, one run- 
E. ning one way and one the other. The holes are made square, but are 
apt to freeze into a circular shape. The small ones are allowed to re- 
main round, but the large ones are kept square by cutting out the cor- 
ners at frequent intervals. A string is run under the ice fromone hole 
to the other by means of a long pole. The nets are then placed in posi- 
~ tion and a small cord attached to each, by means of which it may be 
pulled up. A forked stick is cut in the woods, the principal arm of 
which is 3 or 4 feet long. This crotch hangs down in the middle of the 
hole and to it the netis fastened. The net is intended to be stretched 
tight and is suspended at both ends. It is never set on the bottom, 
_ though sometimes the middle of it sags a little and touches the bottom 
when set in shoal water. Occasional y on account of too buoyant floats 
‘the net is frozen fast to the ice, which must be chopped away in order 
to ‘release it. 

_ As a shelter, while setting and pulling the nets, the fishermen use a 
shanty 5 feet long and 44 feet wide, costing $5 to $7. It has a hole a 
foot and a half square in the bottom, and contains a little sheet-iron 
8 stove, This shanty is moved from hole to hole, according to the con- 
mience of the owners. Sometimes, instead of a shanty, a canvas slide 
Is used, 6 by 8 feet square and 5 feet high, worth about $3. 

- Each man carries his nets to the fishing-ground ona hand-sled upon 
wi hich, after the fishing is over, he brings his catch back to town. The 
fo HH. Mis, 133——8 
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sled is about 2 feet wide and 5 feet long, with oak runners 5 or 6 inches i 
wide and 2 or 3 inches thick, shod with iron. It is surmounted by < a : 
box, and when a large quantity of fish has been obtained, additional — 
boards are piaced so as to project at the sides and increase the carrying 4 ;- 
capacity of the vehicle. In most cases the sled has a mast and sail, by 
which it can be transformed into an ice-boat when the wind is favorable. _ 

The nets are lifted twice a day, and the fish, as*they are removed 
from the meshes, are thrown upon the ice, where they are frozen — 
solid in a very few minutes. They are almost entirely herring, — 
- with only occasionally a perch or trout. Great care is taken to protect 
them from the gulls, which are always on the alert to provide them- _ 
selves with a meal at the fishermen’s expense. If, while the fish are _ 
lying on the ice, a line, or a row of sticks, is placed around them, the 
birds do not dare to approach. Towards spring the fish are often 
shipped without being frozen. In that case they are packed in snow to 
keep them from being touched by the frost while in transit. 

As many as 450 or 500 pounds have been taken at one lift, but that 
is an exceptional case. The most successful fisherman in the winter of 
1883-84 obtained $400 worth, from sixteen nets, selling his fish at 3 
cents per pound. The average quantity of herring per man marketed 
in the season of 188485 was about 4 tons, and the price received did 
not average over 13 centsa pound. The herring weighed only a third of 
a pound apiece. On account of the decreased demand and fall in prices, — 
caused by the freezing of a great many spoiled herring in the fall of © 
1884, a considerable part of the catch was left on the ice and devoured 
by the gulls. One of the Menominee dealers sometimes comes in a — 
wagon to buy the fish, but they are usually brought in by the fishermen ~ 
on their sleds and sold to the firm at Menekaunee. When the prices — 
are very low a good many of the fishermen peddle their catch around — 
the town. j 

*‘ Bobbing” through the ice.—Thirty years ago a considerable portion — 
of the inhabitants of this and surrounding regions made a practice of & 
trout-fishing through the ice every winter, with hook and line. Twen- 
ty-five years ago the number engaged in this fishery was still large. 
At that time it was customary to spend the winter on the fishing-ground, — 
Three or four men usually lived in a shanty about 12 feet long and 10 — 
feet wide set on runners. The shanties were built on shore and hauled — 
out by teams hired for the purpose to the place selected for the season’s ~ 
quarters, which was usually 5 or 6 miles from the shore and over water 
16 or 18 fathoms deep. It was not uncommon for twelve or fifteen of © 
these shanties to be seen in one group. Two herring-nets were usually 
owned by the crew of the shanty, and were set for herring to be used ~ 
as bait upon the hand-lines. Six or seven baits may be obtained from = z 
one herring. The fins and tails were used with the rest, and frequently _ 
the heads also. Sometimes the trout bite the heads better than any — 
other part of the herring, but at other times the fisherman has to sab- 
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4 stitute a piece of the soft portion of the fish in order to have any suc- 
cess. Each man fished independently, but took a sled with him and set 
sisted of 8 or 10 pounds of canvas, with poles at the top and bottom, 
like the sail of a square rigged vessel. The line was kept 8 or 10 inches 
- from the bottom, and when trout were plenty the fisherman would sit 
and bob away steadily all the time. The fisherman stuck his ice-cutter 
into the ice and tied his sled to it, cutting grooves in the ice for its 
- runners to stand in, lest it should be blown away and lost. When he 
_ felt a fish biting the bait, he jerked the line, threw it over his shoulder 
and ran withit. As trout take the bait very gently, a man who is not 
an adept frequently does not notice the slight movement and fails to 
- secure the fish. Considerable skill is required also in hauling in the 
line. If it is pulled too tight the hook will tear out of the fish, and if 
too loose the fish will disengage itself from the hook. The result was 
: that those who were accustomed to this mode of fishing would make $2 
~ or $3 a day when others would be glad to get even one dollar. 
In those days when the fishing was good a number of men made a 
business of going out with teams and buying the fish. Menekaunee 
was the principal place for the trout-bobbing, though there was some 
from Green Bay City. The best fishing-ground is east of Ellison Bay, 
4 at Port des Morts, or Death’s Door. Notwithstanding the abundance of 
the fish at that point it is open to the serious objection that it is one of 
the channels by which Green Bay communicates with the open waters 
F Pot Lake Michigan, so that the ice breaks up frequently, and there is 
consequently considerable danger of accidents and even loss of life. 
 Haul-seine fishery.—There is very little fishing of any description 
ex outside of the kinds already mentioned. There are, however, two haul- 
 seines in the county, with a crew of two men each, one valued at $250 
and the other at $150. They are used irregularly in summer for the 
- eapture of pike and perch, of which about two hundred dollars’ worth 
are taken in a season by the two seines. No whitefish or herring are 
obtained. 
4 Fyke-net fishery.—Three fyke-nets are owned on this shore, which are 
fished from spring till the middle of October, for pike, bass, and pick- 


40. OCONTO COUNTY, WISCONSIN. 


General remarks.—The shore-line of this county is about 30 miles in 
extent. It is somewhat undulating in character, and is broken by the 
aouths of three rivers—the Oconto, Pensaukee, and Little Suamico—on 
_ which are located the three towns which bear their names. The majority 
_ of the inhabitants of the region are dependent for a livelihood upon the 
_ lumber industry. The fisheries rank second in importance. The facili- 

_ ties for water shipment are good, the Chicago and Northwestern Rail- 
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way traverses the shores, and all the ee towns have express s 


and telegraphic connections. 


Oconto.— Oconto, the county seat, is on Green Bay, at the mouth of | 


the river. It is one of the principal thienber manufacturing towns of the 


State, and has also flour-mills, wagon-factories, and foundries. It has a 


a population of 4,500, of whom at least 200 are dependent on the fish- 
eries. There are nee 15 pound-net crews and 14 crews of winter gill- 
net fishermen, many of the men taking part in both fisheries. 

_ . Pensaukee.—Pensaukee is 6 miles south of Oconto, at the mouth of the 
Pensaukee River. It has large shipments of shingles, posts, ties, baled 
sawdust, and other products of the lumber industry, and is the home 
of 4 crews of fishermen who give their principal attention to pound- 
nets, but operate gill-nets, fykes, or seines during their intervals of 
leisure. 

Little Suamico.—Little Suamico, on the Little Suamico River, is the 
location of a number of large saw-mills and 1s an important shipping 
point for grain. It has a population of 600, nearly one-eighth of whom 
are dependent upon the fisheries. There are four pound-net crews, 
and a little seine, fyke-net, and gill-net fishing. 

The pound-net fishery is by far the most important of the fishing in- 
dustries of the county. It is carried on, with a few weeks intermission 
in summer, throughout the period of open water. In the winter months 
many of the pound-net fishermen and some others fish through the ice 
with gill-nets for whitefish and herring. The fyke-net and seine fish- 
- ing is of small extent, and in most cases only incidental to the pound- 
net fisheries. 

Between 1876 and 1881 twotugs were used at Little Suamico in tend- 
ing pound-nets. No tugs have ever been used in gill-net fishing from 
Oconto County, and at present none are employed in the fisheries for 
any purpose. No set-lines, trammel-nets, or sturgeon gill-nets are used. 


Species.—The principal species taken are herring, perch, suckers, and 
sturgeon. Up to about 1876 all the fishing was for whitefish. In : 
1863 1,100 packages, nearly all whitefish, were obtained from four, — 


pound-nets. In 1875 two men with sixty ets caught 103 tons of white- 


fish in fifty days, but between the latter date and 1881 the species de- = 
creased in abundance until it became an insignificant element in the — 


catch. This catastrophe is attributed by the fishermen to overfishing. 


While the whitefish and the pike have been disappearing the perch " 
have become enormously more abundant. Before 1882 only a few scat- _ 


tering ones were obtained, averaging about six to each lift of the pound- 


net. Since then they have become more and more numerous each year, 
until in the spring of 1885 never less than 50 pounds and sometimes ~ 
as much as a ton of them were taken at a lift. The sturgeon. are = 
- prepared for shipment by removing the entrails and cutting off the 
heads, collar-bones, and tails. In that condition they average about > 
a 
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eighty-five to the ton. The entrails are often used by the farmers as a 

fertilizer. : 

Shipments and prices.—Most of the products of the fisheries of this 

_ county are sent to Chicago, but the caviare and isinglass are shipped 
- to Hamburg, Germany. None of the fish are smoked, although from 

_ 25 to 40 per cent. of them are salted, the proportions varying from year 
to year. 

___ The prices received in 1884 were about as follows: Salt herring, $1.50 
to $2a package; fresh herring, 14 to2 cents a pound, sometimes rising. 
to 34 cents in winter; perch, 1 cent to 14 cents; whitefish (which are 
- mostly No. 1 in this vicinity), 5 to 8 cents; pike, pickerel, trout, and 
' sturgeon, 4 and 5 cents; No, 2 pike, 3 cents; black bass, 5 and 6 

Beconts; and suckers 1 and 2 cents. The suckers when salted are branded 

as “bay fish” and sold at $1.25 a package. Lawyers or eelpouts are 

* Bohrown away, except during the winter months. 

_ _ Statistics—There were in 1885, in Oconto County, 110 fishermen, 
_ who used 27 pound-net boats, 16 pile-drivers, and 13 other boats in fish- 

ing 79 pound-nets, 745 gill-nets, 2 seines-and 28 fyke-nets. The capital 

invested in floating property was $2,319, in pound-nets $10,800, in gill- 
~ nets $3,405, in other apparatus of capture $570, in buildings and wharves 

_ $7,405, and in fixtures and accessories $3,510. 

The products during the same year were 576,000 pounds of fresh her- 

a ring, 306,400 pounds of salt herring, 33,430 pounds of fresh whitefish, 

14,300 pounds of salt whitefish, 17,800 Ss of fresh trout, 1,100 Heute 

EY of salt trout, 70,704 pounds of ee pike and pickerel, 500 pounds of 

‘ cs ‘salted pike sae pickerel, 110,000 pounds of fresh perch, and a few 

J _ hundred pounds of salt perch, 27 ,005 pounds of sturgeon, 65,000 pounds 
» of miscellaneous fresh fish, Semaine black bass, bull-heads, catfish, 

ees and suckers, S aiediaely the latter, and 26,400 pounds of 

"salted bay-fish, bull-heads, and catfish. The secondary products were 
bt, 020 pounds of caviare in kegs of 115 pounds each, and 150 pounds of 

¥ Bi iictass valued’ at $1.25 a pound. The total price received by the 

a terme for the foregoing was $24,500. 

- Pound-net fishery—Pound-nets were introduced at Little Suamico in 
1858 and at Oconto in1861. At present the shores are lined with pound- 
4 nets, especially at the mouths of the Oconto and Pensaukee Rivers, 
ere they are set from three to seven in a string. 

__ The nets have a mesh of 2 to 24 inches in the pot, 4 inches in the 
F eas, and 44 inches in the leader. The hearts generally contain 132 
- feet of netting, and the leader is usually between 660 and 825 feet in 

length, though it was formerly the custom to have it as long as 1,980 
_ feet. The bowl of the ordinary pound-net is 15 to 34 feet deep, averaging 
3 about 18 feet, but a variety only 6 or 8 feet deep is also in common use. 
By: Oceasionally a net of 10 or 11 feet may be found. 

4 4 The deep nets are set 2 or 3 miles from land, but the shallow ones are 
[ ‘Placed much nearer inshore. The deep nets are put in about May 15 for 
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the spring fishing, and taken out again in July. In the fall they are 
fished from September 20 to November 20. The principal species cong j ; 
in the deep nets are herring and perch, the former comprising about 
seven-eighths of the whole catch; sturgeon, whitefish, suckers, and R 
trout are also taken in small quantiles. In 1858 one of the fishermen 
at Little Suamico got 300 packages of whitefish and 300 packages of 
herring from two pounds. In 1885 the same man did not get 15 4 : 
packages of whitefish in three nets, though the difference was made up 
by the increased herring catch. In 1878 another fisherman obtained — 
2,400 packages of herring in four nets, and the continued abundance 
of this species is illustrated by the fact that one Oconto firm, with five — 
deep and two shoal nets, obtained, in 1885, 2,798 packages of herring 
besides 16,143 pounds of other fish. 

The shallow nets are fished from April 20 (or as soon thereafter as the 
ice will permit) to the first of July, and from the latter partof Augustto | 
the middle of October. They are set principally for sturgeon, but their 
leaders are extended into water only 2 feet deep in order to catch other 
‘‘ rough fish,” such as dories and suckers. The run of sturgeon is best 
in September. Before this was noticed it was customary to fish pound- 
nets only in spring. This branch of the fishery began about the year 
1875, when three or four shallow nets for sturgeon were set for the first 
time in these waters. In 1875 two such nets stocked $1,100 in six weeks, 
although the dories brought only 15 cents per pound and the sturgeon — 
only 1 cent per pound. ty 

Some of the fishermen have a pen 80'feet long by 60 feet a? made 
of heavy twine hung on piles driven in 8 feet of water. In this the 
sturgeon caught during the spring months are keptalive until the mid- 
dle of July, when they are shipped to market. The fall catch is penned a 
only for a few days. Caviare is made only in the fall, as the fish spawn ~ 
in the spring and suitable eggs could not be obtained without slaughter- — 
ing the fish early in the season. 

There were in Oconto County twenty-five crews, fishing eighty- three » 
nets, in 1884, and twenty-two crews with seventy-nine nets, in 1885. y 

The products of the fishery in the former year are shown in the fol-_ 
lowing table: 


How sold. Whitefish.| Trout. Pike. Sturgeon. | Herring. | Other fish. Total. 


Pounds. Pounds. Pounds. Pounds. Pounds. Pounds. Pounds.” 
Fresh .....----- 18, 800 6, 600 74, 550 63, 700 200, 800 17, 050 381,500 
Salt .-......---- 6, 700 2, 000 5, S00 dace es Ghee 192, 500 4) 255 Be, 705 


Total...-... 25, 500 8, 600 81, 800 63,700 | 393, 300 21,305 | 594,205 


Gill-net fishery—Over thirty of the pound-net fishermen and anum- 
ber of others make a practice of fishing with gill-nets through theice 
during the winter months. Two kinds of nets are used. One is 35 
fathoms long and 20 meshes deep, with a 3 inch mesh, and has a 
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Be alne of about $5. This is used for the capture of herring and perch. 
x Pithe other kind, intended for whitefish, is 50 fathoms long and 16 meshes 
- deep, with a 44. inch mesh. Both rode are ordinarily rigged with the 
old fashioned float and stone. 

The season usually begins about the first of January and lasts from 
4 _ forty to seventy days. The herring gill-netters of Little Suamico begin 
earlier and get most of their fish between December 1 and January 
- 15. The usual outfit of a crew of ice fishermen is from twenty to sixty 
_ nets; a shanty costing $25; two chisels, a scoop-shovel, and two axes, 
_ with avalue of $6; a hand-sled, $2; a horse, $150; a “skeeter,” $7; 
 areel with 300 feet of rope, $12; and a long pole, hereafter to be de- 
scribed, $5. The shanty is 14 feet long and 7 feet wide, with unshod 
wooden runners. It contains a stove, and is covered with a duck roof, 
_ which projects on each side to form an 18-inch gable. 

The method of fishing is somewhat peculiar. Four holes are cut in 
the ice 100 feet apart, at a place where the water is from 50 to 60 feet 
- deep. The first one is in the shape of «n elongated rectangle, the two 
middle ones are round and about 1 foot in diameter, while the last is 

24 feet square. A strip of boards 100 feet long and 4 to 6 inches 

wide is used in setting the nets. It has a 3-foot tail-line, and a long 
i line which runs along its entire length, with considerable slack. The 
pole is pushed into the rectangular hole, which is made longer or shorter 
according to the thickness of the ice. The net is paid into the long hole 
by one of the men, and is reeled back by the other. The reel, which is 
~~ moved about on a hand-sled, has a knee-board 1 inch thick, 6 inches 
* wide, and 1 foot long, and a net-board about 4 feet long by 24 wide. 
Several nets are set in a string, and the end of each net is attached by 

a bridle-line to the stone-line. One stone-line is fastened to each end 
Of the string and one at each point where two nets come together. The 

- stone-line is attached near the surface to the longer arm of a hook of 
wood, naturally or, in some cases, artificially bent, the crotch of which 
-_is supported by a cross-stick 3 to 4 feet long and 2 inches thick, which 
lies upon the ice across the hole through which the former protrudes. 

The stone anchor at the other end of the line is about twenty pounds 

in weight. 
7 When there are three men, one chops holes and reels the nets while 
a the other two pay out, lift the nets and dress the fish. All work is 
~ done i in the shanty, and, while lifting, the horse and skeeter are left in 
the lee of the shanty. The latter is moved from hole to hole as needed, 
and is left at the close of the day’s work beside the hole where ehp 
q lifting is to begin in the morning. 
_ The catch is about 75 per cent. whitefish, which sell at 8 cents per 
_ pound, 4 per cent. each of trout and dories, and 17 per cent. suckers. 
ae Hand-line ice-fishing.—There is still considerable hand-line fishing or 
a “bobbing” through the ice, although the business has very much de- 
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profitable. In bobbing for whitefish in 1861 one man made $128 per 3 
month and board at $4 per week. At that time the dish brought 20 to” ; 
25 cents apiece. a 

Haul-seine fishery.—Thirty years ago there was considerable fishing © 
with large seines requiring eight to ten men each; but in 1885 only two | 
seines were fished in the entire region. These were 990 and 1,125 feet 
in length, and were the property of some of the pound-net fishermen, 
who used them from May to July and, rarely, later in the summer, for 
rough fish, such as pike, pickerel, perch, and suckers. The catch yielded 
$150 to $200 in a season. In 1884 there were three seines, two at Pen- 
saukee and one at Little Suamico. There were two additional seines 
owned at Oconto, but they had not been fished since 1883, q 

Fyke-net fishery.—Sixteen of the twenty-seven fykes owned in Oconto 
County belong at Pensaukee, and the remainder, with two exceptions, 
at Little Suamico. The kind used has a hoop 5 feet in diameter, with 
wings 82 feet long, and a 165-foot leader. They are set in 6 to 10 feet 
of water in winter and in still shoaler water in summer. They are 
fished from the late winter to the early summer for perch, suckers, black 
bass, pike, and pickerel. 

Other fisheries.—The only fishing not mentioned in the preceding sec- 
tions is a little pike and sucker spearing in the rivers after they have 
opened in spring. 


41. SUAMICO TO GREEN BAY CITY, BROWN COUNTY, WISCONSIN. 


Physical characteristics of the coast.—Above the mouth of the Little 
Suamico River the shores of the bay begin to rapidly converge towards 
its head, which, from Big Suamico River, 6 miles south of the Little 
Suamico, to Green Bay City, is about 7 miles wide and from 5 to 20feet 
in depth, the deepest spots in the center not exceeding 4 fathoms. — 
About 2 miles to the south of the Little -Suamico is the line of Brown — 
County, all of which will be treated of in this section, with the exception — 
of the little strip of coast between Bay Settlement and Dyckesville,on 
the eastern shore of the bay. The principal streams of this region — 
are the Big Suamico, about 4 miles from the county line, Duck Creek, 
6 miles south, and the Fox River, 4 miles east of Duck Creek, at the © 
very head of the bay, into which it conveys the waters of Lake Winne- — 
bago and the Devil River. The latter flows parallel with the Fox for 
nearly 15 miles and finally unites with it at Green Bay City. —- 

Review of fisheries by localities.—Green Bay was founded in 1745, and 4 
is therefore the oldest city in the northwestern states. It is nowa 
place of 8,000 inhabitants and the county seat. Its shipping facilities . 
are unsurpassed, as it is an important railway center and the termi- 2 
nus of the Fox River Canal. The fishery interests consist of two firms — 

of wholesale dealers and ten crews of fyke-net, seine, and gill-net fish- 
ermen. . 


— 
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Fort Howard immediately adjoins Green Bay on the west and is con- 
nected with it by three substantial bridges across the Fox River. It 
has a population of 4,000, and is entered by three railways and several 
lines of steamers. It tas a half dozen crews of gill-net fishermen and 

_ two others fishing with fyke-nets, gill-nets, and one pound-net. | 
: The 250 inhabitants of Velp, a post-office settlement on the Duck 
_ River, 4 miles northwest of Green Bay, are dependent for a livelihood 
_ principally upon the shipment of stone, brick, lumber, ties, and cord- 
wood, and include only two crews of fyke-net and gill-net fishermen. 

_ Suamico, on Big Suamico River, 9 miles north of Green Bay, is an 
incorporated village of 300 inhabitants engaged in the lumber business, 
: with the exception of two crews of herring and fishermen, one of 
whom fishes fyke-nets as well. 

_ The foregoing include all of the settlements on the shore of Brown 
County west of Bay Settlement. The latter will be included in the 
' section treated in the next chapter. There should be mentioned, in 
- addition, the towns of De Pere and PRP situated on the Fox River, 


Character of the kona —As will be seen, the fisheries of the settle- 
“ments on the shore of Brown County an at the present time by no 
‘means an important element of its prosperity. They are carried on 
| upon a small scale throughout the year. The herring gill-net fishing 
; occupies the winter months. This is followed in the spring by seining 
- or pickerel netting. After the close of the pickerel netting season the 
set-line fishing for catfish begins. In the fall the seining is renewed. 
_ Fyke-nets are set for “rough fish” both in spring and fall. 

Species taken.—Catfish are very plentiful in the Fox River just be- 
fore freezing. In the season of 1882 there were eighteen thousand in 
number taken at one haul of the seine 2 miles south of Green Bay. 
In the fall of 1884, six thousand six hundred were caught, 3 miles south 
of Green Bay, at one haul. 

; The catch consists principally of perch, pike, pickerel, herring, suck- 
ers, bay-fish, and catfish. Muskallonge, black bass, bull-heads, white 
bass, crappies, sunfish, and shad, or moonfish, are also taken in smaller 
quantities. Not one whitefish had been caught within 17 miles of 
Green Bay City since 1882. The trout also are entirely absent from the 
headwaters of the bay, and sttrgeon are rarely obtained. 

x Trade.—Most of the products are sold fresh at Green Bay City. Two 
firms had three small steamers in 1885 which were used during the 
whole season of navigation in purchasing fish from other portions of 
Green Bay. In addition to these the 40-ton steamer Lottie May was 
employed nine months of the year in collecting salt fish for another 
firm. A fourth dealer began operations on a small scale in the spring 
al 1885, purchasing both fresh and salt fish from the eastern shore of 


ree 


The following tables show the quantity of fish handled by ae ‘lente 5 
at Green Bay City during 1884 and 1885: 


Trade of wholesale fish dealers of Green Bay City, Wisconsin, in 1884. 


/ 
Fresh, Salted. Total. 
Species. De “i 
Pounds. | Value.| Pounds. | Value.| Pounds. | Value. — 
iav-fish or sutkere ./ 212.06 ieee aeae 95,067 | $880 | 358,800 | $4,284] 453,867] $5,164 — 
WSIACK POSS) 6 chica Sowa edn own eddeun bemeberes 21,(G08 1's iL SOG ole eds etal cee ate 27, 608 1, 526550 
Huiaheads (skimned) J. 23.4 Se se ee ke esses Gok 3& GST. «|, Wh, B04 ea pete no ce earn eee 34, 687 1, 294 
Catioh (sicanned) "A. s 22,7 ce eee AVY, AgZ 5 Ha ALoT Mak RE, Pal Spt ta HPS 111,172 8, 287 
Croppies and sunfish ............-.--.+---- 4, 433 AO Aiaawe. 2 thee Sere ein 4, 483 200-4 
Pariah te) bay oa ee een 87,467 | 2,187} 580,600 | 12,015 | 668,067 | 14,202 
Perch (r yb ES 0) ee le partied am eae Rt Nae 212,000) 22201 arcte seeeie| See tee 272, 000 2, 720 
Perch (skinned) Le ates Su eras BAe era arta 15; 342) 6 A087 eso. ee, eats 115, 342 4,0387=4 
PPR ROP i be ec pak Wad uc adenine tena Rhee 1212003 |i 2800" ae teceeealie oe cee 121, 003 2,800 
1A Te ES Le MRR RY SW od ee neg AE pees T25r 865i)" VahO0S vss oate <r cline sis ¥ 125, 965 3,009 - | 
POMS mane Us. is 0'c cus Divcceebeuescmee et 3, 000 BAO | cee coh os oben ee 3, 000 240 
POT COR oo05 4 oc vametaenkee vex caseeorts ASB 454 | ne yo se Sar Cae a eae 138, 454 5, 538 
HL A ae Re Ll, SiG SS PEM Late 226 670 | 12, 266 46,800 | 2,022 273,470 | 14, 288 
EOC BAR 2 o/s Kir oe Reale eee. 2 Bee 9, 423 (eee ema a eV Ley: 9, 423 470 
JST Ee eae Be ee te ae epee Dn tee 195, 000 | 12, 100 55,000 | 3, 300 250,000 | 15, 400 
LIRIFOE AM OCIOSD)') kitts agin Fs. d ak Seas oc keceeke 2, 500 BY. Sho im eet ee 2, 500 25.4 
Secondary products .....-.+++++sse0+----+- aside adie ara 2 cele ce inl gel < soe een roe ne el 1160 | 
CURE concen a eg eaten 1, 569, 791 | 57,579 | 1,041, 200 | 21, 621 | 2,610, 991 79, 360 


1 Amount obtained for 3,200 sturgeon bladders or sounds. 


Trade of wholesale fish dealers of Green Bay City, Wisconsin, in 1885. 


Fresh. Frozen. Salted. > Topal: 


Species. 4 
Poands. | Value-| Pounds. | Value.| Pounds. | Value. | Pounds. | Value. 
Bay-fish or suckers .-.. 111 B39. bby COO | catee erate, oe alieaia cesses 375, 391 | $5, 500 487, 030 
lpek- Dass. 5.6 tS ee = hoor ipl ee Hap rae ae ae le WE 9 (Oe In EER 18, 821 
Bull-heads (skinned) .. 13, 088 SO tae ao) oad oH AOE ce area a a oem ie er] hea 13, 088 
Catfish (skinned) .-... TAO OPEN ANG GSSi | ocean tls in ieee om al 12, 000 480 157, 944 
Croppies and sunfish... 829 WO ete Mace ae stailanl ak Som len, oe sen a RNR 829 
LS ey ctl a) cage SO a ge 83, 686 | 2, 208 9, 714 302 586, 600 | 14, 666 680, 000 
Muskallonge.........-. 1, 200 BBs | onsale ew haere ee Sawa ten, iis he eto arg een 1, 200 
PPCM ier tate te Rcialeimeteiere Se 507,095 | 7,019 30, 851 G00 sccseteerleeee rep aen 587, 946 
POMPEI he cnene ote Ge 201,038 | 8, 452 8, 570 AIG Aa vsiciein/oia We orate opie 209, 608 
PURO hae erate ans ciceiciaine 174,281 | 7,794 4,123 OG Nee tak 2nisloeal Ries toate 178, 404 
Sioreeon alc. nsccc.. es: STBOU 4 38 Sie tis vee ER ms OR eae Gia: _..[° 87,907 
Mvp ts oS bce v a! £26).005 266, 040 | 12, 737 12, 350 616 88,610 | 3,852} 367,000 
WW hitesDass.ces- 2%. 4, 806 P15 | Lowen cca oes sealeaee toe wale | toa cieeee 4, 806 
Wihiitefishs: ies ast 184, 452 | 11,832 10, 650 743 54,898 | 3,708 250, 000 
Shad or moon-eye...... 1, 000 DD pe on 2 ce eee dem dae ge nol oe caine 1, 000 
Secontlary products: : --}. ian 5. bee] Soph ohtab eek a sien glcee ec beeen ersten) he = eee bi 
LNCS AR Se ae 1, 801, 826 63, 511 76,258 | 2,895 | 1,117, 499 | 28, 206 9, 995, 583 4, a a 


1 Amount obtained for 1,500 sturgeon bladders or sounds. a. 


About half of the fresh fish are shipped to Chicago and the rest go. 
to Milwaukee, Kansas City, St. Louis, Topeka, Denver, and small tow ns 
in Illinois, lowa, and Nebraska. All of the sturgeon-bladders go to — 
Chicago to be made into isinglass. A large part of the salt fish ar ey i 
sent to Buffalo and Syracuse, New York. Most of the whitefish and _ 
trout are sold locally or to towns in the interior of the State. The fresh- 
fish dealers rete purchase a few pickers of salt fish from he 


, 
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a aappens to be a surplus. The catfish and bull-heads and a great many 
of the perch are dressed and skinned before shipment. 
4 Manufacture of salt-fish packages.—A considerable industry has sprung 
a up at Greeii Bay, De Pere, and Menashain the manufacture of wooden 
packages for salt fish. They are made of clear white pine with flat 
hoops of black or swamp ash. The material is obtained between No- 
vember and April by the farmers, who go into the woods for the purpose 
and earn $2 a day at this business. In addition to three large firms, 
several private coopers devote themselves to the manufacture of fish- 
barrels and kits. 
_ The firms at De Pere and Menasha are Soden ware companies, and 
: he supplying of the fish trade constitutes only about one-sixth of their 
‘business. The total amount invested in this business in the three towns 
is $22,000. About a dozen men work on fish packages, making alto- 
gether 22,000 half-barrels, 52,000 quarter-barrels, and 400,000 kits or 
: (Pails ei handles. 

_ Statistics.—In 1885 the fisheries of that portion of Brown County un- 
ig der consideration gave employment to 25 professional and 58 semi-pro- 
: fessional fishermen and to 30 shoresmen and preparators, the dependent 
ee ation amounting to several hundred persons. ‘The four collecting 
_ tugs were worth $11,000, and there were in addition 8 pound-net boats, 4 
seine. boats, and 32 ether boats, the value of these amounting to $1,240. 
7 The number of gill-nets was 260, of pound-nets 7, of seines 7, and of 


| fyke. nets 215. The value of the apparatus of Santis: icine set- 


§ lines, was $6,068. The cash capital was $15,200, that invested in build- 
2 ‘ings $4,225, and that in accessories and fixtures $5,860. The products 
1 consisted of 365,000 pounds of pike and pickerel, 2,200 pounds of stur- 
_ geon, 310,000 pounds of fresh herring, 50,000 aanas of salt herring, 
~ 150,000 pounds of catfish and bull-heads, 480,000 pounds of perch, 245,- 

- 000 pounds of suckers or bay-fish, 18,200 otols of other fresh fish, and 
5 ,000 Rae of SM sulted fish, mostly bay-fish. 


Ri One of them is nad by a man who resides between Bay Set- 
Eioment and Namur, and is therefore included in the statistics of that 
.. The pound-nets of this section have pots from 12 to 14 feet 


and as far north as Little Suamico on both sides of the bay and in the 
deep water. Most of the fishermen belong at Green Bay City and Fort 


~ 
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others come in from the country during the fishing season. The nets a are 
usually set for herring outside of the sand spit known as the Little Tai Me 
but when herring are scarce they are fished inside of the Little Tail for 
perch. A good many pickerel are also taken. The only*open- water 
fishing is with nets having a 34-inch mesh for pickerel during three or 
four weeks after the breaking up of the ice in spring. «lg 
Each fisherman has three to five pickerel-nets, and eight to fifteen | 
herring-nets for ice fishing. Two men usually put their nets together 
and fish in common. Many of the gill-net men use a few fykes at the — 
same time. The value of their catch will average about $2 per day. | 
Haut-seine fishery.—Seven seines, from 660 to 1,320 feet in length, aver- — 
aging 990 feet, are owned at Green Bay City and on the shore a few — 
miles to the east. The fishing begins when the ice goes out, from the — 
1st to the 25th of April, and terminates between the 10th and 30th of © 
June. It is resumed in the fall about September 1, or in some cases— 
not until October 15, and is not discontinued until the end of Novem- 
ber. The hauling is generally done at night on the Fox River or the | 
beach at the head of the bay. Some of the crews consist of two men 
with one horse to assist them in hauling; others have three or four men. — 
The average yield is $300 per annum to each seine, divided as follows: 
30 per cent. pike, 20 per cent. pickerel, 25 per cent. catfish, 15 per cent. | 
perch, and 10 per cent. bay-fish or suckers. 
Fyke-net fisherya—The fyke-net was first introduced into the fish- 
eries of this region about twenty years ago, although prior to 1880 it 
was a rare occurrence for any one to make a business of fishing with — 
such apparatus. Scores of them are now in use, belonging usually to © 
the gill-net or seine fishermen, though in some cases their owners are | 
persons who do no other fishing. Occasionally, single fykes are fished” 
for pleasure or home supply. 
Those now used are from 4 to 6 feet in diameter at the mouth, andi 
have two funnels. The hearts contain 24 to 30 feet of netting each, and 
the leaders are 200 feet long, with a 4-inch mesh. Although the cost of 
a new one is $30 or $35, the average value of those actually in use can” 
not be placed higher than $15 or $20. A small scow, 15 feet long, with 
a 4-foot beam, is usually employed in setting and lifting the nets. It 
is 3 feet wide at the bow and 24 feet at the stern. It has a center- board 
with a box 34 feet long, nine knees, a bottom rounding up at stem and f 
stern, and a place to step mast forward. It is worth $12 or $15 when | | 
new. In those cases in which fykes are owned by pound-net fishermen — ‘ 
they are fished from ordinary pound-boats. They are set particularly 
in the mouth of Duck Creek, but also in the Fox River and the ve 
vening sloughs along the bay shore. Each man fishes his own nets, — 
without needing any one to assist him. If the weather is bad he tends ae 
half his nets each day, but otherwise he lifts the whole number, usually — sad i 
about ten. The season extends throughout the entire year, with the 
exception of July and part of August. In winter the fykes are fished 4 


j 


q 
| 


Pe ee ote "> = ott? a ' 
2 > 


3 a eee iarntes cr THE GREAT LAKES. IN 1885, 125 


through poids cut in the ice. All the species common to the region 
a are taken. The most successful fisherman obtained, in 1884, nearly $600 
worth of fish in twelve fykes. 

 Set-line fishery.—After the close of the pickerel netting season, the 
tl he fishing for catfish with set-lines begins and is continued until the 
first of July. Some twenty persons, mostly boys, earn about $3.50 a 
week at this business in the months of May and June. The fish caught 
average 5 5 or 6 pounds apiece, and bring 14 cents a pound before being 
ed. 


42, BAY SETTLEMENT, BROWN COUNTY, TO NAMUR, DOOR COUNTY, WIS- 
CONSIN. 


_ Geographical description—Between the city of Green Bay and the 
fishin g village of Little Sturgeon is an agricultural section, with a popu- 
le tion consisting almost entirely of immigrants from Belgium, except 
in ‘the southern portion, where there is a large natiye element. It has 
been pretty well settled with farmers for nearly thirty years. There 
é are no villages, the post-offices of Bay Settlement, Wequiock, Dyckes- 
<Y ville, Red River, and Namur having at most no more than half a dozen 
houses in their immediate vicinity. The lumbering interests, which were 
- formerly extensive, have greatly declined, and farming and fishing ex- 
_ gross almost the entire attention of the kates The shores of this por- 
tion of Green Bay are variable, high in somé places and in others low 
i and sandy. The water is very shoal just north of Green Bay City, but 
- deepens as we proceed northward. There are some excellent seining 
grounds along the coast, south of Red River, especially at Port Sable, a 
pee low cape about ten miles above the city, said to be the most desir- 
j ble site for the prosecution of the seine-fishery on the whole of Green 


a Beepar acter of the fisheries.—There never has been any large number 
persons in this region who derived from the water their entire sup- 
c ort throughout the year, but the fisheries are, nevertheless, of much 
importance. A number of the farmers south of Dyckesville have seines 
Ww ith which they extensively supplement their income, and there is 
searcely a farmer in the section around Dyckesville post-office and 
no or th of it who does not make a practice of fishing gill-nets in 
wi nter as long as the ice is strong enough to besafe. Thereare several 
pou und-nets fished near Dyckesville and a greater number just north of 
3 mur. <A few fyke-nets and set-lines are also employed. 

a Statistics. —The total amount of capital invested in the fisheries here in 
1885 was $25,043, of which $3,250 was included in the pound-net a: 
ery, $19,145 in the gill-net fishery, $2,365 in the seine fishery, and $28 

n the minor fisheries. The products, which were all sold fresh, tee 
10 Green Bay dealers, were worth $18,454, and consisted of 147,000 
pot nds of whitefish, 92,725 pounds of pike ad pickerel, 58,450 jonni 
of precon, 56,125 pounds of perch, 53,580 pounds of suckers 33,445 
a 3: 
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pounds of trout, 31,785 pounds of catfish, 27,285 ee of noee and 
13,570 pounds af ee iiign wet 
Pound: net fishery.—The pound-nets are rather shallow, bette ca . 
water from 12 to 45 feet deep, most of them between 20 and 30 feats 
The leaders vary from 825 to 1,155 feet. There is no uniformity in the 
matter of fishing season. Most of the nets are fished throughout the — 
season of open water, except for three or four weeks in summer, when — 
they are taken out to be cleaned and tarred. Several are set only in the 3 
‘spring and others only in the fall. The catch is growing poorer each i 
year, and in 1885 amounted to 116,900 pounds, bringing $4,325, this 4 
representing the labor “of 19 men ith 12 pound-nets, worth $2, 625, and — 
seven boats worth $175, together with fish houses and accessories hav- — 
ing a value of $450. } 
Gill-ret fishery.—Gill-nets are very little used south of the immediate 
vicinity of Dyckesville, but from there to Little Sturgeon the winter — 
fishery with this form of apparatus is very extensive and important. 
None are set in open water, the fishing being almost éntirely by farm- 
ers who devote themselves to fishing through the ice at a season when 
no agricultural work can be done. Each crew of two or three men has 
a shanty 10 by 16 feet, which is usually hauled to and from the fishing. 
grounds by means of one of their farm horses. The fishing is mostly 
directly off the shore, but some go-north to the vicinity of Little Stur- 
geon, which has long been noted as a winter fishing station. Most of © 
the catch is sold to Green Bay firms, who send up teams nearly every ~ 
day to collect the fish ; but small quantities go to Little Sturgeon and ~ 
Oconto. The nets used are 40 and 45 fathoms long, 14 and 16 meshes 
deep, and with a mesh of 45 to 42 inches. A few which are fished for — 
herring are 30 fathoms long and about 30 meshes deep, with a mesh 
of 24 or, more commonly, 3 inches. The catch in the whitefish nets is 
about 80 per cent. whitefish, 17 per cent. trout, and 3 per cent. pike and { 
pickerel. i 
In the winter of 1884~'85 there were two crews south of Dyckesville, ; 
twenty-five crews from the vicinity of Dyckesville and Red River, : 
and twenty-two crews from the region around Namur. Many crews: 
contain 3 men and all have at least 2, but about 16 men out of the 
entire number are included under other fisheries to which they give their rs 
principal attention. The total number of those engaged in this fishery _ 
alone for the region under consideration was 102, There were 2,945 | 
nets, worth $15,700, and the accessories, such as movable shanties, — 
horses to drag them, and shore houses and reels, had a combined value 
of $7,795. 4 | 
Seine fisherya—The eastern shore of Green Bay for the first ten miles | 
from its head is low and sandy and excellently adapted to the use ‘J 
of seines, and something over 200 acres of shore land, worth about ; 
$3,000, are owned by fishermen and used exclusively fon this purpose. 
Some of the fishermen who have no land of their own pay 20 per cent. 
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of the eross value of their catch for the use of their neighbor’s seining 
reach. The first seine was introduced in 1873. The fishing was most 
profitable about 1880, when, as we are informed, $1,000 worth of fish 
was captured during a single month in a seine similar to one which in 
1885 caught only $800 worth for the entire year. There are 11 seines 
‘owned south of Namur in the present year, besides one which has not 
been used for several years and probably will not be again, on account 
of its mesh being now illegal. The length of the seines used varies 
from 825 to 1,650 feet, averaging about 1,100 feet. The depth is usually 
p12 feet in the bag Ail 4 feet on the Geail but one which is owned by 
Mr. Jeffrey has a 14-foot bag and a 5-foot brail. Formerly the size of 
mesh used was 14 to 2 inches, but, owing to the foresight and enter- 
prise of one of the leading fishermen, a change has taken place in.the 
last four or five years, and at present the usual size is 3 inches in the 
bag, 4 inches in the inner portion of the wings, 5 inches in the center 
of the wings, and 5 to 7 inches at the outer ends. 

s In most cases there are only two sizes of mesh in the wings, but 
- there are several seines in which the 5-inch mesh at the center is re- 
0 aced towards the brail by a 7-inch strip, making four different sizes 
in the entire net. The boats used are flat-bottomed skiffs, worth from 
$15 to $25 each. Nearly all of the fishermen are farmers who fish 
presularly only from the clearing away of the ice in the spring to the 
early part of June; though occasional hauls are made from time to 
iy time throughout ifs season of open water. Four men are required to 
2 fish one seine, but where two seines are owned by one man they are 
fished by the samecrew. ‘Two of the seining crews are engaged also 
in the pound-net fishery ; including these there are forty men employed 
in the seine fishery of this region. The catch consists of rough fish, 
the proportion of each species to the entire quantity of fish marketed 
being as follows: perch, pike, and suckers, each 25 per cent.; catfish, 
10 per cent.; white bass, black bass, and pickerel, each 5 per cent. The 
average price obtained per pound was 5 cents for black bass, 34 cents 
for pickerel, 34 cents for pike, 3 cents for catfish, 24 cents for white 
bass, half a cent for perch, and half a cent for suckers. The catfish 
‘are dressed before being sold; the other varieties are all sold round. 
The above prices are forthe fish as sold. The entire marketable catch 
goes in a fresh state to three firms at Green Bay City. Up to 1883 
there was no demand for suckers and they were all thrown away, but 
in that and later years they have been saved. At present there are not 
over eight half-barrels of waste fish of all kinds to a seine, and this is 
buried on shore; thus far there is no record of its having been used as 
4 ee izer in the ae The catch in 1885 amounted to 84,335 


me en, each of whom operates five nets. /The nets are about "104 feet 
tong, with three or four hoops from 3 to 8 feet in diameter. The catch 
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consisted of about 30,000 pounds of perch, pike, and pickerel, herrin & 
and suckers, valued at $500. bt 
Hland-lines and set-lines.—No hand-lines are used in the commercial | 
fisheries, and there are only nine set-lines, with one hundred hooks each, 
along the entire stretch of coast. These are employed for catfish, which — 
are sold fresh to Green Bay dealers at 3 cents a pound esceon. One 
farmer and one seine fisherman are the owners of the lines and use them — 
ore or less throughout the season of open water, but principally i in the 
month of June. 


43. LITTLE STURGEON AND VICINITY, DOOR COUNTY, WISCONSIN. 


Population.—The residents between Namur and the entrance to Stur. — 
geon Bay are extensively interested in the fisheries. Most of them — 
farm in summer and fish in winter, but there are some who throughout 
the year give their attention exclusively to fishing. They are of several 
nationalities; towards Namur nearly all are Belgians, while further 
north they are mostly Scandinavians, with a few native-born Ameri- — 
cans. There are no villages with the exception of Little Sturgeon, sit- 
uated just inside the entrance to Little Sturgeon Bay. The present — 
population is not over 75; though seven or eight years ago, when a 
lumber-mill was in ation operation, the number was several times as 
large. Between 1870 and 1872 large quantities of ice were cut here in 
winter and shipped to Chicago, but that business was not continued, 
and since 1877 fishing and farming have been the only occupations. z 

Character of shore and fisheries.—The neighboring shores though not ~ 
very high are generally rather bold. The bottom is too rocky to admit 
of the use of seines, and the fishing is carried on exclusively with pounds, _ 
gill-nets, and fykes. s 

Disposition of catch.—In 1875 and previously the entire catch wag 
salted, but at present it is sold fresh, none at all being salted and none ~ 
being smoked except occasional lots of sturgeon for home use. N earl) y 
one-third of the winter catch is bought by a local firm. a 

Statistics—The number of fishermen in this region in 1885 was 87, an 1 
the total amount of capital invested was $17,260, of which $7,000 wasin 
the pound-net fishery, $10,910 in the gill-net fisheries, and $350 in th e 4 
fyke-net fishery. The products amounted to 377,055 pounds, valued a 
$15,500, and divided as follows among the divterent: species: 201 400 ) 
ietinds white-fish, 40,425 pounds trout, 61,530 pounds herring, and 
64,700 pounds of perch, sturgeon, suckers, aa minor species. ‘The en- 
tire catch with the exception of 12, 500 pounds, valued at $655, was sol d 
fresh. a 

Pound-net fishery.—Prior to the opening of the canal connecting the 
head of Sturgeon Bay with Lake Michigan there were very few 
pound-nets around its mouth, but new currents admitted by the cana ip 
brought to the spot great Hite of fish, and there are now twenty 
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Pp Riad:nets between the immediate vicinity of Little Sturgeon and the 
: northern headlands of Sturgeon Bay. 
4 The nets are in water varying from 11 to 65 feet deep; most of — 
hom are set in about 30 feet; the only ones in a greater depth are two 
in 65 feet, and four others in 46, 43, 40, and 35 feet, respectively. The 
length of lead is from 577 to 1,320 foot, averaging 1,155 feet; the mesh 
- averages 7 inches in the lead, 6 inches in the heart, and 34 in the pot. 
The largest size used in this pot is 34 inches, ap the ainaWone is 23 
q inches. The value of the twenty nets is $5,900; of the boats $200; and 
of the shore property, pile-drivers and other accessories $900. There 
4 were seventeen pound-net fishermen in 1885, and the products 
-amounted to 98,155 pounds, and sold for $2,400 
Gill-net fishery—There were in the year 1885 between Namur 
' and Sawyer, exclusive of those settlements, nine crews fishing with 
-gill- nets during the whole or a part of the season of open water, and 
_ thirty-nine crews, including the nine fishing also in summer, see set 
their nets under the ice. Most of them were composed of farneeae who 
_ lived permanently in the vicinity, but four of the crews were from Chip- 
 pewa Point, and are included in the statistics of the pound-net fishermen 
in Big Bay de Noquet, while four others were owners of pound-nets onthe 
neighboring shores. Out of the total number of gill-net fishermen there 
were, therefore, eighteen men who have been properly credited to other 
_ fisheries or localities, leaving seventy local fishermen who use gill-nets 
_ principally or wholly. The number of gill-nets fished is 1,736, worth 
_ $8,755. A little over one-eighth are rigged with cork and led all the 
: rest have the old-fashioned float and stone. The value of the nue used 
- in the summer fishing is $345, and that of the shanties used on the ice 
is $400. The shore-houses and accessories have a total value of $1,410. 
a The summer fishing from Little Sturgeon is carried on very irregularly. 
3 Two of the crews fished at Hat Island, off Fish Creek, in 1885. Five 
; others fished at different places along the shore for one or two months 
_in the spring, commencing about the middle of April, and fora month or — 
six weeks in the fall, beginning about the first of November. The other 
two crews of summer fishermen are farmers, who fish only occasionally 
during that portion of the year. The winter fishing is carried on from 
the first or middle of January to the 15th of February. After that it is 
dangerous to leave the nets in the water, as they are very apt to be en- 
tirely destroyed by a kind of rot by which they are attacked. This 
trouble has only arisen in the last five or six years and is attributed 
by some to the pollution of the water with spoiled fish and offal. 
The total products of the gill-net fisheries of Little Sturgeon and 
Vicinity in 1885 were 252,000 pounds, valued at $12,430. 
4 Pyke. net fishery—Hight men, who gave their principal attention 
to 0 the pound-net and gill-net fisheries, fished eighteen fyke-nets, worth 
$350, from six weeks to two months in the spring, and occasionally in 
the summer and fall. Most of the nets are 20 feet long, with hoops 3 
s H. Mis. 133-——9 , 
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to 34 feet in diameter and a 3-inch iésh, They are set close. ib tha 
shore, the stakes being driven in 6 feet of water. The catch in 1885 
consisted of 24,900 pounds of perch, whitefish, suckers, bass, catfish, 
and pike, relied at $630. . 
Hand-line fishery.—A number of men fish occasionally through the ~ 
ice, with hook and line, for herring, to amuse themselves or make a 
little money, and some of the gill-net fishermen use herring-lines to 
slightly increase their catch, but the fishery is altogether nie ~ 
and not more than 1,000 pounds are caught in a season. 


44, STURGEON BAY AND CANAL, DOOR COUNTY, WISCONSIN. 


Geography of the section.—Sturgeon Bay is an arm of Green Bay, — 
which extends deeply into Green Bay Peninsula about midway of its 
length. It is an excellent harbor and is the siteof the flourishing vil- 
lage of Sturgeon Bay, with a population of 1,800. Directly opposite 
Sturgeon Bay, and-communicating with it by a steam ferry, is the much 
smaller village of Sawyer, locally known as Bay View. ; 

Character of the fisheries—Though Sturgeon Bay has been settled for 
over a quarter of a century, there were no fisheries of importance prior 
to 1882, except under the ice in winter; but the cutting of a short canal 
from the head of Sturgeon Bay to the open waters of Lake Michigan 
admitted new currents which caused a wonderful increase in the quan- 
tity of fish, and gave rise to important summer fisheries in the waters 
which they affected. To this cause the extensive pound-net fishery 
nearthe mouth of the bay owes its existence; but the bay itself con- 
tains only eight nets, including those on its terminal headlands, though i 
two other nets situated in Lake Michigan just outside the canal, and ~ 
owned by persons living on the canal, are included here in the statis- | 3 
tics. The gill-net fisheries of the bay are more extensive; in addition 
to a number of sail-boats there was a steamer fishing in 1884, anda 
second was added in 1885. Pound-nets and gill-nets are the only ap- — 
paratus used to any noticeable extent. | 

Trade.—Since 1882 there have been two firms at Sturgeon Bay engaged _ 
in buying fish from the fishermen of the surrounding region, one of whom ~ 
also deals extensively in fish at Green Bay City. 

Both of these parties buy fresh fish principally; one ships largely 
to the West, especially to St. Louis, St. Joseph, and Kansas City, Mo.; 
Heteousworth; Kans., and Denver, Colo.; while the other disposes of all 
his fish in Chicago ane Maatieod: Be 

These dealers do not control the entire trade of the locality, for a good 
many pounds of fish are sold annually to Green Bay, Menominee, and | 
Ahnapee parties. Sturgeon Bay has a freezing establishment, with a 
capacity for 85 tons of fish. This employs six men and in the season | 
of 1884-85 froze 30 tons of whitefish, 30 tons of trout, 5 tons of herring, i 
and a few dories. In 1884 the freezing began Novemeer 1 and frozen — | 
fish were on hand from that time until April 15. In 1885 the season 
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commenced about the nddie of October. The price charged for freez- 
. os is 2 cents a pound and the fish frozen belong almost exclusively to 
one dealer. 

Statistics—The amount of capital invested in the fisheries of Sturgeon 
_ Bay and canal in 1885 was $23,687, of which $13,052 was in the gill-net 
fishery, $2,715 in the pound-net fishery, and $7,900 in dealers’ establish- 
ments and freezer. The products amounted to 282,145 pounds, valued 
at $8,112, divided as follows : 154,060 pounds of whitefish, 60,125 pounds 
of trout, 55,060 pounds of herring, and 12,900 pounds of sturgeon, pike, 
and minor varieties. One thousand pounds of whitefish and 14,500 
_ pounds of herring were salted. The quantity of fish handled by the 
dealers was about 300,000 pounds, consisting chiefly of trout and white- 
fish. Of this amount 90,320 pounds of trout and 450 pounds of white- 
- fish were frozen. In 1884 the same dealers handled 1,000, - pounds, 
_of which 130,000 pounds were frozen. 

_ Pound-net fishery.—As has been stated, the pound- det fishery in 
_ these waters is of recent origin, and it is far less important within the 
bay and at the lake end of the canal than it is outside the entrance of 
_ the bay, and especially between it and Little Sturgeon. In 1884 there 
were nine nets in the mouth of the bay and two at the mouth of the 
4 eanal, and in 1885 there were the same number at the canal and one 
less in the bay. These ten nets are of quite different depths. Those 
in Lake Michigan near the canal are 24 feet deep; of the eighton the 
_ Green Bay side one is in 12 feet of water, one in 14 feet, two in 40 feet, 
_ two in 42 feet, one in 45 feet, and one in 80 feet. The length of ‘ond 
t Yaries in the same way ; éivéns is one of 14 rods, one of 20, two of 40, 
two of 50, three of 60, and one of 80 rods. The size of mesh is 5, 6, and 
‘7 inches in the leads, 5 and 6 inches in the hearts, and from 2 to 34 
_ inches in the pots. The fishing season extends throughout the time of 
open water, except that the greater part of the‘nets are taken out for 
— about a month in the summer, some in July and others in August. 
- Most of the catch is obtained after the middle of October. Mr. G. M. 
’ "Roberts, who is the owner of four of the pound-nets, tried the experi- 
: _ ‘ment several years ago of fishing pound-nets in winter, but met with 
; _ very poor success and abandoned the project. 

In 1885 nine men were employed in fishing the ten pound-nets, which 
Eiaa a value of $2,080. The pound-boats were worth $355, and the 
_ amount invested in shore-houses and accessories was $280. The catch 
of fresh fish amounted to 121,845 pounds, which sold for $3,040. The 
_ quantities of the different species were 52,960 pounds of whitefish, 
_ 40,060 pounds of herring, 6,900 pounds of sturgeon, 1,925 pounds of 
trout, and 4,500 pounds of nie. perch, suckers, ete. is addition to 
z these quantities, 1,000 pounds of whitefish and 14, 500 pounds of herring 
_were salted by the fishermen. 

be — Gill-net fishery.—Fishing with gill-nets is at present carried on in 
, these waters at all seasons of the year. In Bay View and its vicinity 
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there were four crews who fished under the ice from January 1 ae: 


February 15, and three of them fished in open water during the month © “a 


of May, and from October 10 to December 15. They obtained their 
best fishing in the month of November. On the canal there was one 
crew which employed fifty nets from May 1 to November 20. There 
was also a crew of pound-net fishermen who operated gill-nets during the 
months of January, February, and March, after which they fished in 
Green Bay usually 8 or 9 miles off the mouth of Sturgeon Bay. The 
pound-net fishermen on the north side of Sturgeon Bay, west of the 
town of that name, comprising four crews, likewise engaged in the 
winter gill-net fishing. 

All the other winter gill-net fishermen making their headquarters on 
these shores, with the exception of a couple of visiting crews of Chip- 
pewa Point pound-net fishermen, were residents of the village of Stur- 
geon Bay itself. The village had seven crews fishing with this appa- 
ratus under the ice, and two firms extensively engaged in the open 
water fisheries. One firm has owned for several years the steamer 
Trescott, of 8.44 tons, and fished with her in 1884 from August 15 to 
November 15. In 1885 she did not begin operations until October 20. 
Another firm, which in 1884 fished from a mackinaw boat with remark- 
able success, in 1885 employed the steam-tug A. S. Piper, 11.80 tons, in 


thesame business. The fishing season was from April 15 to the freezing 


up of the water in December. 

The nets used in this vicinity are from 40 to 50 fathoms long, and from 
14 to 22 meshes deep, with a mesh of 44 to 6 inches when stretched. 
The average size is 45 fathoms by 16 meshes, with a 44, 43, or 5 
inch mesh. They are hung in the modern style, with corks and leads. 
The sail-boats used in the open-water fisheries are mostly square- 
sterned craft, but the Mackinaw boat is also employed. 

Most of the winter fishermen have a horse and wagon with which to 
go to and from their fishing grounds, but some have hand-sleds with sails 
instead. Each crew has a shanty on the ice which is moved from one 


hole to another as circumstances require. The winter crews have two 


men each and an average of 35 nets.- 


The catch is almost exclusively whitefish and trout, the proportion of-4 j 


trout being largest with the steamers, one of which is said to have caught 


only 15 per cent. of whitefish during the whole of 1884. The winter 
fishermen get nearly all whitefish, while in the fall catch of the 
Bay View sail-boats the two species were about equally divided. The — 
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winter fishing was much more profitable in the beginning of 1885 than 


it was the previous year. Four or five years ago it was far moresothan ~ | 


it has been since. 


The total number of gill-net fishermen in 1885 was fifty-one, fourteen a. | 


of whom were pound-net fishermen who are included in the statistics | 
of that fishery. The number of gill-nets was 1,227, worth $6,267, and — a 


the value of the boats, including two tugs and seven sail-boats, bhi 
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~ $3,510, the shore-houses and accessories of various kinds amounting to 
_ $3,275. The catch under the ice and in the open water was 179,800 
pounds, of which 115,100 pounds were whitefish and 64,700 pounds trout, 
having a value of $6,135. Fifteen thousand pounds of whitefish and 
6,500 pounds of trout were salted. A certain amount of lawyers and 
suckers is taken, but these species are not considered of any value and 
are culled out and buried on the shore. Two tons per annum are se- 
cured and thus disposed of by each of the Bay View crews, and the 
total quantity for the bay and canal may be estimated at 80,000 
pounds. 

Other fisheries.—No trammel-nets or seines are used. In 1884 five 
or six crews fished set-lines for trout, in connection with their gill-nets, 
between Sturgeon Bay Canal and Whitefish Bay, and the trial issued 
_ favorably, as the catch from the lines was good. For some reason, how- 
- ever, the method was not continued in.1885 by a single erew. Each 
_ crew was provided with two lines armed with about four hundred hooks 
_ each and worth $10. One man at Sturgeon Bay fished a fyke-net in the 
spring of 1885, setting itin 8 feet of water. That was the only specimen 
- of this form of apparatus which was used. 


& 45. ENTRANCE OF STURGEON BAY TO DEATH’S DOOR, INCLUDING CHAM- 
, BERS ISLAND, DOOR COUNTY, WISCONSIN. 


Physical characteristics.—The strait which separates Washington Is. 
_ land from the end of Green Bay Peninsula is popularly called Death’s 

Door. Between this strait and the point where the shore begins to 
__ bend inward to form the estuary of Sturgeon Bay is an irregular stretch 

__ of coast bordered by a series of bluffs which sometimes come close to 
_ the water’s edge and again are separated from it by a narrow inter- 
 vening strip of sandy lowlands. ~As all the little bays are exposed to 
the northwest winds there are no really good harbors. 

Fishing stations.—Scattered along the shore are numerous small vil- 

 lages and hamlets from which fishing is followed. Among these may 
_ be mentioned Sister Bay, Ephraim Bay, Fish Creek, Chambers Island, 
a Eee Harbor, Horseshoe Bay, Thayerport, and Little Harbor. / 
a At Sister Bay and Ephraim Bay gill-nets are sparingly used. Fish 
_ Creek, with 200 or 300 people, had more important fishery interests in 
1885 Pan ever before; both pound-nets and gill-nets were employed. 

_ The fisheries of Chambers Island have greatly deteriorated since 1875, 
_ when they were of considerable extent; in 1885 four or five pound-net 
- and gill-net crews made the island their headquarters. At Egg Har- 
Be: bor the fishing is carried on with small numbers of gill-nets and fykes. 
_ One family at Horseshoe Bay is supported by a pound-net set in sum- 
mer and gill-nets fished in winter. Six American families obtain a 
livelihood from farming and fishing at Thayerport, employing pound- 
_ hets and gill-nets. The population of Little Harbor consists of but six 
or eight Swedish fishermen who operated pounds in 1885. 
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North of Sister Bay there are rather extensive hand-line fisheries in — 
winter; in the vicinity of Fish Creek there is also some trout-spearing 2 
through the ice, and at several places along the shore a few set-lines 
and fyke-néts are in use. > | 
Decreased abundance of fish.—According to the prineipal fisherman of _ 
Fish Creek, the quantity of fish has decreased 75 per cent. during the 3 
last fifteen years along the whole east side of Green Bay. He attributes — 1 
the continued success of the fisheries in his town to the increased effi- 
_ ciency of the gill-nets, resulting from greater depth and finer mesh, and 
the adoption of corks and leads instead of floats and stones. 
Disposition of the catch.—Between the years 1850 and 1873 there was 
a firm on Washington Island buying fish for shipment, and from 1859 
to 1880 there was also a dealer at Fish Creek, but on account of the de- 
cline in the fisheries both abandoned the business. In 1885 there were — 
no regular buyers of fish loeated along this shore. A few fish are 
bought and shipped occasionally by two or three parties at Fish Creek, 
but most of the catch is either sold locally, shipped directly by the 
fishermen, or sold to dealers at Menominee, Sturgeon Bay, and Green 
Bay City. 
Statistics.—In 1885 there were 148 men employed in the fisheries of 
this region; the invested capital amounted to $22,429, consisting of © 
$8,015 in the pound-net fishery, $13,192 in the gill-net fishery, $485 in 
the winter hand-line and spear fisheries, and $237 in other fisheries, 
with $500 cash capital. The products amounted to 459,500 pounds, 
valued at $18,658, of which 264,365 pounds, worth $11,360, were — 
whitefish, 131,360 pounds, worth $5,410, were trout, and 63,775 pounds, ¥ 
worth $1,888, were of other species. Out of the entire quantity, 78,915 ; 
pounds of whitefish, worth $3,956, 15,590 pounds of trout, worth $779, 
and 19,200 pounds of herring, sails $576, were salted ; all the rest 
were aaa fresh. The whitefish taken in the years 1884 aiid 1885 were © 
much larger than those of preceding years, their average weight being ; 
nearly 5 pounds. This was attributed to the larger mesh of the nets, — 2 
and also to the fact that large catches were obtained from grounds — : 
where nothing could be caught with a smaller mesh. 4 
Pound-net fishery.—The only pound-nets used in 1885 were four y 
just north of Fish Creek, four on Chambers Island, one at Horseshoe _ 
Bay, six at Thayerport, and two at Little Harbor. Formerly this fish-— 
ery was much more important, especially at Chambers Island. The 
first pound-net was introduced there in 1869, and the number gradually 
increased from two in that year to fifteen in 187475. The Chambers — =| 
Island fishery then declined, and in 1880 there were only one or two | 
pounds. The next year, however, three or four nets were set there and ¥ 
_ did well; the number increased in 1884 and 1885 to six, that is, if two 
nets be jaclnded which were fished on the island part of the season and e: 
were then removed to Ephraim Bay near Fish Creek. sf , 
The nets used between Ephraim Bay and Little Harbor vary consid- — a 
erably in dimensions. Those near Fish Creek have leaders of from 24 ¥ 
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to 495 feet in length; pots 24 feet square and from 18 to 26 feet deep. 
- Further south the nets are larger; those at Horsehoe Bay, Thayerport, 
and Little Harbor have keaders 1,237 to over 1,800 feet long, with pots 
_ of from 30 to 44 feet square, and 35 to 76 feet deep. The size of mesh 
in these large nets is from 7 to 9 inches in the leads, 6 or 7 inches in 
the hearts, and from 3 to 4 inches in the pots. Severalof them have a 
_ 20-foot strip of netting with a 2-inch mesh on each side of the pot. Va- 
rious types of boats are used in handling the nets. One of the kinds 
observed was the Huron boat. 

The fishing season is usually from June 1 till the middle or last of 
July; and from the early part of September until ice begins to close in, 
about the beginning of December. In 1885 the total number of nets 
_ from Ephraim Bay to Little Harbor, inclusive, was 17, valued at $6,300; 
4 fishermen employed, 27; the number of boats used was 11, worth $740, 
and the value of the shore-houses and accessories was estimated at $975. 
The total catch amounted to 182,905 pounds, worth $5,873. Of this 
87,165 pounds of whitefish, worth $3,200; 17,430 pounds of trout, worth 
$699; and 41,675 pounds of other fish worth $526, were sold fresh; and 
13,410 pounds of whitefish, worth $680; 4,025 pounds of trout, worth 

$201, and 19,200 pounds of herring, worth $576, were salted. 
—- Gill-net fishery.—Gill-nets have been used along this coast—chiefly 
near Fish Creek—both in summer and winter, for about forty years. 
_ he fishery reached its height between 1870 and 1873 when there were 
fifty or sixty crews engaged init. A resident of Sturgeon Bay, who 

was then dealing at Fish Creek, states that in six weeks he paid out 

$40,000 for salt fish caught along the neighboring shore. At that 

time, and even until 1883, the entire catch was salted; then the ship- 
ment of fresh fish from Sturgeon Bay to Chicago was begun. ‘Two 
_ years later three-fifths of the fish taken were sold fresh, a large part 
of them going through the hands of Green Bay and Sturgeon Bay deal- 
ers. | 
In 1885 there were altogether twenty-eight crews, containing fifty- 
_ four men, employed in gill-netting. These were distributed as follows: 
q Sister Bay, four crews ; Ephraim, two crews; Fish Creek and Cham- 
_ bers Island, twelve crews; Egg Harbor, three crews; Horseshoe Bay, 
_ one crew; Thayerport, two crews; Little Harbor, four crews. Besides 
_ these there were nearly a dozen farmers, each of whom had a little flat- 
_ bottomed boat and two or three nets, and caught whitefish for a week 
_ or two in the beginning of November, salting his catch for winter use. 
_ Some of the nets are of the ordinary size; that is, 40 to 50 fathoms 
_ long, 14 or 16 meshes deep, and with a mesh of from 44 to 6 inches; 
_ but 235 nets, constituting the entire outfit of ten crews working from 
' Fish Creek in summer, are of double size, 90 fathoms long and 19 
meshes deep, with a 54-inch mesh ; and the 152 nets used at Thayer- 
_ port in winter are from 50 to 52 fathoms long and 30 meshes deep, 
with a mesh of 4, 43, 54, or 6 inches. All of the nets at Fish Creek 
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are rigged with cork and lead. . Both north and south of that pace 
however, there are still many who prefer the float and stone. 

Several kinds of boats are used, ranging from skiffs worth $15 or $20 
each to the mackinaw with a value of several hundred dollars. At 
Fish Creek there are square-sterned and sharp-sterned sail-boats, aver- — 
aging in value over $150. At the other fishing stations the quality is — 
much inferior; in fact almost all are flat-bottomed craft. In October ¥ 
1831, a small steamer, named the Jessie Blackford, was ee into 
the dahorids of this region. 

The fishing season for gill-nets varies considerably. FourcrewsatFish — 
Creek, oneat Egg Harbor, and three at Thayerportand Little Harborfish — 
exclusivelyin the winter. Besides these, thereare three crews at Little — 
Harbor and twoin the vicinity of Fish Creek who fishin winter and also for — 
a month or twoin spring after the ice has cleared away. There are six 
crews, scattered along at different places, who fish only in the fall, usu- 
ally beginning about the middle of October. The remaining eleven 
crews continue their operations throughout a greater part of the season 
of open water. 

The total number of professional fishermen in 1885 was 54, of whom 
25 were employed in the summer gill-net fishing exclusively, 8 in the 
winter gill-net fishing exclusively, 5 in both the winter and spring gill- 
net fishing, and 9 in both the gill-net and pound-net fisheries; while 2 
used both gill-nets and fyke-nets during the open season, and five oper- — 
ated pound-nets in summer and fall and gill-nets in winter and spring. ~ 
Those who engaged also in the pound-net or fyke-net fisheries are in- 
cluded in the statistics of those fisheries, as they give to them their — ; 
principal attention. There were in addition 21 farmers who fished oc- 
casionally on a very small scale. . 

The total number of nets used was 1,253, worth $8,037; boats 31, ; 
valued at $3,295; besides these there were 3 others worth $85, whichill a ‘a 
were also used in the pound-net and fyke-net fisheries, and are included 
in those statistics. The total value of the horses, sleds, and shanties— 
employed in the ice fishing was $860, and the value of shore-houses used 
exclusively in the gill-net fisheries was $1,000, besides $350 invested in 4 
property owned by persons operating both ponds nets and gill-nets 4 | 
The value of minor accessories was $130. The products of the ee ys 
were 98,275 pounds of whitefish and 17,340 pounds of trout, valued 2 
$4,626, eld fresh ; 65,515 pounds of whitefish and 11,565 pounds of 
trout, worth $3, 854, salted. The total yield of the fishery was 192, 695 
pounds, valued at $8,480. 

Fyke-net fishery—There were only ten fyke-nets owned between e 
Death’s Door and Sturgeon Bay in 1885, six of which were at Ephraim ~ ; 
and four near Egg Harbor. The frame-work of these nets is composed — : 
of two or three iron hoops and a rectangular iron frame called the door. — | 
This is covered with netting which is extended to form two long wings 
or leaders, one on each side, and there is a tunnel inside the door throug rhe 4 
which the fish are conducted into the interior. In a specimen from | 
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hich measurements were taken the dimensions of the door were 5 by 
2 feet, and the wings were each 83 feet long. There were two hoops 
about 4 feet in diameter, and one 34 feet, with a wooden ring 1 foot in 
- diameter at the inner end of the tunnel. The mesh was 44 inches in the 
wings and 24 inches in the body of the trap. The other fyke-nets are 
- of different sizes, some smaller than the above and some much larger. 
The fishery is of very little importance, and in the summer and fall of 
1885 no more than four of the nets were used. Two of the fyke-net 
_ erews from Little Sturgeon fish during a portion of the year from Hat 
Island off Egg Harbor. The catch consists exclusively of bass and 
perch, and amounted to 1,900 pounds, valued at $95. 

 Hand-line and set-line hes: —North of Sister Bay, on the Green 
Peay side of the peninsula, and north of Newport on the Lake Michigan 
side, there is no fishery of any kind except that with hand-lines for 
trout in winter. At Ellison’s Bay both pound-nets and gill-nets have 
been tried, but without success, and none have been used since 1879. 
- The line fishing has been practised since 1857 and up to 1875 gave em- 
- ployment to about eighty men every winter, half of whom came from 
3 3 other localities, some even from Milwaukee. Of late years the number 
- coming from other places has been decreasing, and in the beginning 
of 1885 there were not over forty persons engaged in the fishery, all of 
these coming from the northern portion of the Green Bay peninsula, — 
between Fish Creek and the Door. They are of many different nation- 
-_alities, though the Scandinavian element predominates. Most of them 
_ are farmers, sailors, or lumbermen, who engage in fishing in a semi- 
_ professional way. Each has three or four lines and a sled to carry his 
outfit and catch, with a sail which he uses to keep off the wind while 
fishing. The fishing is carried on as long as the ice is sufficiently strong 
to allow it, the season generally extending from the beginning of Janu- 
{ ary to the middle of March. The fish were formerly bought by severa} 
_ dealers, who came over the ice with their teams from various directions, 
but in 1885 almost the entire trade was controlled by establishments at 
_ Green Bay and Sturgeon Bay, which, in the winter of 188485, paid the 
- men an average of 5 cents a pound for their fish. During that season 
_ the average catch per man was estimated at from $75 to $100 in value. 
The yield of this fishery was 68,000 pounds of trout, which brought 
the fishermen $3,400 in 1885. 

_ The only set-line fishing along the shore under discussion was by the 
_pound-net fishermen at Horseshoe Bay, who employed forty lines with 
_ fifty hooks each for trout during two months in the spring just after 
the i ice broke up and during the last four or five weeks of open water 
in the fall. The catch amounted to only 5,000 pounds in 1885, which 
sold for $250. 

Bi Spear fishery.—In the vicinity of Fish Creek a few men spear trout 
_ through the ice. Their catch is sold on the fishing grounds to the 
‘dealers’ teams at about 7 cents a pound. In 1885 there were eight men 
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Spear fishing, five of whom were employed during part of the year 


3 ? 3 a , “he Than Huge ht aie see 
< abet ‘ 


f - “ . =o at : 
fe 2 ! b, oat mite > eae 


138 REPORT OF COMMISSIONER OF FISH AND FISHERIES. | 


in other fisheries, in the statistics for which they are included. Bight 
thousand pounds of trout, selling for $560, were taken by spearers in 
1885. my 

46, WASHINGTON ISLAND, DOOR COUNTY, WISCONSIN. a 


Geographical description.— Washington Island is about 7 miles square, — 
and lies in the mouth of Green Bay, just off the extremity of the Green — 
Bay peninsula. There are two good harbors, in each of which is a 
small hamlet. 

The island is in the line of navigation and readily accessible in sum- — 
mer, but in winter it can only be reached by driving over the ice, which — 
is quite unsafe on account of the currents which frequently break up — 
the ice among the islands at the entrance of Green Bay. Its popula- — 
tion is quite heterogeneous; it includesa good many Icelanders and some 
Americans, but the majority of the inhabitants are Poles. Farming is © 
the principal industry. : 

About ten families live near Washington Harbor on the northern 
shore of the island, and the same number at Detroit Harbor on the — 
south. The rest are scattered. Most of the fishermen live at Washing: 
ton Harbor. | 

History and character of the fisheries.—The gill-net fisheries were car- 
ried on at Washington Island as early as 1855. Between 1864 and 1877 
there were about twenty-five crews of gill-net fishermen. In 1879 the 
fishery began to decline. There was a good catch in 1881, but since 
that year it has been very poor. There were about ten crews in 1884 
and eight in 1885. They have from one hundred and twenty to one — 
hundred and fifty nets to each boat, and fish vias the summer 
months and occasionally in winter. 

Up to 1873 all the fishing was With gill-nets, but pound- nets were in- 
troduced at that time, and three of them were in use up to 1878. From — : 
May to August, 1885, two pound-nets were set in Rocky Island passage 
by afisherman from Sheboygan. The only other fishing is a little with 
hand-lines through the ice in winter. 

The catch consists of whitefish and trout, with a great preponder- 
ance of the former. About 20 per cent. of it was sold fresh to col- 
lecting steamers belonging at Escanaba, and the remainder was salted 
and shipped to Milwaukee and Chicago. ; 

Statistics.—The total amount of property invested in the fisheries 0 0: 
Washington Island in 1885 was $7,980, and the value of the prod S 
was about $6,800. “- 
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47. NEWPORT TO LILY BAY, INCLUSIVE, DOOR COUNTY, — 


Past importance of fisheries.—The east shore of Green Bay peninsula, — , 
from Death’s Door to the Sturgeon Bay Canal, is of great historic in- | 
terest in connection with the fisheries, which were formerly important, 4 
though at present its fishing interests are very much smaller than those : 
of the opposite shore. a 
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. General features and inhabitants.—The coast waters are generally 
shallow, but there are several good harbors; North Bay, in particular, 
is one of the best harbors on the Lakes. The principal industry 
throughout this region, as in other portions of the Green Bay penin- 
-sula, is farming. The German element of the population is larger than 
‘any other, though Irish and French-Canadians are numerous, and 
Scandinavians still more so; at Bailey’s Harbor there are a number of 
Poles. : 
_ Fishing centers.—The fisheries along this shore are carried on from 
North Bay, Little Harbor, Bailey’s Harbor, Jacksonport, Whitefish 
Bay, and Lily Bay. The principal fishing at North Bay about 18\0 
was with pound-nets; only a few gill-nets were used in 1835. Little 
Harbor had one crew of gill-net fishermen in 1885. At Bailey’s Harbor 
both pound-nets and gill-nets were employed. The most extensive 
pound fishery was carried on in 1862, and the gill-net fishery was at its 
height in 1859. Jacksonport had no noteworthy fisheries till 1862, 
although fish are said to have been most abundant between 1850 and 
(1855. Gill-nets were the only form of apparatus in use in 1885 and prior 
‘thereto. Extensive seine fishing began at Whitefish Bay in 1845, and 
continued until the introduction of pound-nets in 1859, when seines were 
gradually discarded. The locality is famous as being the place where 
pound-nets were first set in the open waters of Lake Michigan. The 
pound fishery was at its height between 1859 and 1873, during which 
time pound-nets were operated almost to the exclusion of other appa- 
ratus. Lily Bay, the only other fishing center on this shore, had one 
crew in 1885 which employed both gill-nets and pound-nets. 
Disposition of products.—There are no dealers north of Sturgeon Bay 
Canal. A small part of the catch is sold fresh to the farmers and others 
in the vicinity of the fishing stations, but a much greater quantity is dis- 
posed of to the firms at Sturgeon Bay, or occasionally to some other 
dealer, but nearly three-fifths of the entire yield is salted and shipped 
_by the fishermen themselves to Chicago and Milwaukee. 
: Statistics.—In 1885 there were in the region under consideration 33 
fishermen, of whom 25 were engaged in the gill-net fishery exclusively, 
5 in the pound-net fishery exclusively, and 3 divided their time between 
the two. The total amount of capital invested was $8,374, of which 
$6,159 was devoted to the gill-net fishery and $2,212 to the pound-net 
fishery.. The products amounted to 105,700 pounds of fresh fish, worth 
$2,391, and 184,700 pounds of salt fish, valued at $5,222. Of the fresh 
fish 11,200 pounds were whitefish, 65,250 pounds were trout, 27,000 
‘pounds were herring, and 2,250 pounds were other fish; while of the 
Salt fish 64,800 pounds were whitefish, 7 9,800 pounds were trout, 39,600 
pounds were herring, and 600 pounds were other fish. In the previous 
ad the catch consisted of 104,067 pounds of fresh fish, valued at 


$3,070, and 173,600 pounds of salt fish, which sold for $5,273. 


< a ue 
/ ie Pe 


140 REPORT OF COMMISSIONER OF FISH AND. FISHERIES. oo 3 


Gill-net fishery. —The total number of gill-net crews in this section 
in 1885 was thirteen. Jacksonport had four, the largest number; t the. 
others were distributed among the settlements of Newport, Nort 1 
Bay, Little Harbor, Bailey’s Harbor, Whitefish Bay, and Lily Bay, 
three of which had one crew each, and three two crews each. The 
nets used by these fishermen are of ordinary length, generally between . 
35 and 45 fathoms, but there is a great difference in the depth. Most — 
_ of them are only 14 or 16 meshes deep, but at Lily Bay several are used 
with a depth of 40 meshes. At Whitefish Bay the depth of the nets: 
was from 16 to 19 meshes in 1884, and from 19 to 24 meshes in 1885., 
The size of mesh varies from 44 to 6 inches. There are a few herring 
nets at Lily Bay; these have a mesh of from 2 to 3 inches, and are 
70 meshes deep. The nets are generally rigged with corks and leads, 
The fishing is carried on throughout most of the year, except during 
the winter, when the water is filled with floating ice. At Jacksonport ~ 
the season is from April 15 to June 20, and from October 1 till about 
December 10. A majority of the fishermen operate their own apparatus. 
in partnership, but at Jacksonport and Whitefish Bay the owner of the 
outfit hires his help at from $20 to $30 per month. The gill-net catch 
at Bailey’s Harbor and places further northis about two-thirds white- 
fish and one-third trout, but at Jacksonport the preportion is 90 per 
cent. trout, and only.10 per cent. whitefish. 

In 1885 there were twenty-five men gill-net fishing, besides three ye ? 
pound-net fishermen who used gill-nets. The number of nets was 867, — 
valued at $4,335. The boats were worth $950, the shore-houses $660, 
and the accessories $214. The products amounted to 140,900 pounds. 
worth $4,381, of which 53,450 pounds of trout and 7,950 Bourn of — 
fish, worth $1,400, were sold fresh, and 61,700 pounds of trout, 26, 600 
pounds of whitetish, and 1,200 annie of Sena worth $2,781, wert 
salted. 2% 

Pound-net fishery.—In 1859 the first pound-nets were brought 1 
Whitefish Bay, where an important fishery with this kind of apparatus Bs 
was carried on from that date until 1884. In the latter year three dele 4 2 
yielded 400 packages of fish, which were salted and sold in Chicago 
and Sturgeon Bay. In the following year, on account of the very great iF 
scarcity of fish, these nets were not fished. One net was set near the e 
bay in 1885, but the catch was very small. The decrease in the aba ia 
dance of fish commenced immediately after 1875, when the fish were $0. 4 
plentiful that 1,400 packages were taken from five pound-nets between 
_ July 15 and August 19. i as 4 

The pound-net was introduced into several other places in the vicini Ly a 
in the same year that it made its appearance in Whitefish Bay. = 
Bailey’s Harbor had one net in 1859 or 1860, and five in 1862, which — 
was the largest number ever used there. In 1384 and 1885 cae ex | 
were fished in the bay; these were furnished by a firm at Thayerport, 
that also provided barrels and salt, and paid the fishermen $1 a packaaae | 
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for filling the barrels with the herring of which the catch was largely 
composed. North Bay likewise had a pound-net fishery from the time 
of of the introduction of the method, but it ceased altogether about 1878. 
In 1885 there were only four ee nets in the entire region; the one 
n ot already mentioned was at Lily Bay. 
. ‘The nets were from 22 to 30 feet deep and about 30 feet square. The 
leaders were from 891 to 1,056 feet long, and the mesh in the pots was 
- from 2 to 24 inches. The nets were fished by eight men, and were 
y worth $1,600; the boats, seven in number, being valued at $280, and the 
shore-houses ao accessories at about 8335. The catch in 1885 amounted 
to 44,300 pounds of fresh fish, valued at $691, and 95,300 pounds of 
‘salt fish, worth $2,441. Of the fresh fish 27,000 Hee) were herring, 
) 250 pounds were whitefish, 11,800 pounds were trout, and 2,250 pounds 
were mixed fish. The salt fish consisted of 38,400 pounds of herring. 
OF pounds of whitefish, 18,100 pounds of on and 600 pounds of 


Seine fishery.—As has already been stated, it was in 1845 that seines 
were first used in Whitefish Bay, from twenty-five to thirty men being 
employed each season, until 1859, when the seines were replaced by 
pound-nets. As many as 3,000 packages of suckers were sometimes 
caught in a single season with two seines. In North Bay also the 
coming of the pound-net put a stop to seine fishing, which had there 
_been-carried on for several years. The height of the fishing at North 
Bay was just prior to the advent of the pound-net. For many years 
ae have been no seines whatever fished in the whole district. 


48 -HORN’S PIER, DOOR COUNTY, TO NERO, MANITOWOC COUNTY, WIS- 
CONSIN. 


Paysical characteristics.—Along this coast the shores are generally 
high, and the water, except in the vicinity of Ahnapee, is very shallow 
and in many places is only a few feet deep at considerable distances 
from the land. Between the, Sturgeon Bay Canal and Ahnapee a 
Sandy flat from a few rods to half a mile wide intervenes between the 
water-line and the high bluff which runs parallel to the shore; but 
south of it the highlands usually extend out to the water’s edge. The 
only natural harbor between the canal and Two Rivers is at Kewaunee. 
The lake bottom op this coast is clay, and the lack of harbors is par- 
tially compensated tor by excellent anchoring grounds. 

_ Population.—The inhabitants of this region are principally Germans 
and Bohemians, the latter element greatly predominating around Ke- 
ome but being almost absent in Ahnapee and vicinity. There are 
few Norwegians between Kewaunee and Nero, and they largely pre- 
lominate between Sturgeon Bay Canal and Foscoro. Nearly all the 
people are engaged in farming. 

_ General description of the fisheries.—The only fishery of importance 
in Beis entire region is that with gill-nets. These are used in greater 
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or less numbers at Horn’s Pier, Clay Banks, Alnapee, Kewaunee, Sand 
Bay, and Nero, by professional fishermen and farmers. The only other : 
fisheries are a little pound-netting at Clay Banks, unimportant seine 
fishing at Carlton and Kewaunee, and dip-net and trammel- net fisher- 
ies carried on by farmers in the Kewaunee River. : 
Statistics —The total number of men employed in the fisheries and — 
in the fish trade in 1885 was 69, with a capital of $29,678, of which — 
$16,520 was invested in the gill-net fishery, and $1,158 in the pound- — 
net, Seine, and minor fisheries. The products in the same year amounted — 
to 512,840 pounds, worth $19,098; this quantity was almost all trout, — 
there being only 1,800 pounds of whitefish and 22,240 pounds of other — 
fish. Of the total catch, 54,900 pounds of trout and 800 pounds of white- — 
fish, valued at $1,790, were salted. The fishermen sell their catch to — 
dealers at Green Bay or at Ahnapee. The amount of capital invested + 
in the fish trade at Ahnapee was $12,000, including $8,000 for shore — 
property, $1,000 for accessories, and $3,000 for floating capital. 7 
Gill-net fishery.—This region was settled about 1855, since which ~ 
time there has been a gill-net fishery of more or less importance. At — 
Kewaunee, where there was only one crew in 1885, there were about 
twenty crews in 1860, when the fishery was at its height. At Nero, — 
where in 1885 there was no regular fishing, there were over a dozen — 
crews five years earlier. Nineteen crews constituted the total number — 
in 1885, twelve being in Ahnapee and vicinity, where the fishery.was q 
more imitans than ever before. Besides these there were about ten 
farmers at Nero and Sand Bay, who had one or two nets each, fished — 
occasionally for their own use. Most of the professional fishermen, ins j 
cluding all of those at Alinapee, fish from about May 1 to December 1. 
The exceptions are several who discontinue operations for two or three 
months in the summer. There has never been much winter fishing, ¥ 
though in the winter of 1883-’84 there was a steamer from Ahnapee on = 
ploying gill-nets. | 
The nets used are of ordinary size and make, rigged with cork and ! 
lead. The boats are chiefly mackinaws. <A small steamer, the Com 0- 
dore Nutt, began fishing from Clay Banks in the fall of 1885. : ¥ | 
The number of men in this fishery in.1885 was 43, including 1 pound: { 
net fisherman who devoted a portion of his time to gill-net fishing, be Se | 
sides 10 farmers who fished only occasionally and on a very small scale e 
The number of nets was 1,597, valued at $7,995; the number of boat 
was 23, valued at $1,830, besides a steamer of 4. 60 tons, worth $2,5( 10, = | 
and the value of shore-houses and accessories was $4,200. The prod- . 
ucts amounted to 448,800 pounds of trout, 1,800 pounds of whitefish, — | 
and 1,000 pounds of en fish, making a total of 491,600 pounds of fish, , “| 
AGS $18,553, of which 54, 900 pounds of trout and 800 ponnaa of 
whitefish, with a ia of $1, 790, were salted. 
Pound-net fishery.—Pound-nets have been fished here for many years . 
but never in any great numbers. There were never more than two | 
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ovine, and those were in use between 1866 and 1870. Alna- 
2 pee at that time had about the same number. At Nero there were 
st Ee reral pound-nets at various times between 1860 and 1875. In 1885 
Fine only pound-nets between Horn’s Pier and Nero were two—a small 
- oné, in 14 feet of water, at Clay Banks, and another in 16 feet of water, 
a mile north of that place, both of which were fished for the first time 
in that year. The only fish taken were herring, which were sold both 
fresh and salted. A portion of the catch prepared in the latter way 
was disposed of in Manitowoc and a part of it was put up in 16-pound 
kits and sold to the farmers in the interior at from 75 cents to $1 each. 
Ibi is stated that the pound-nets used at Ahnapee many years ago were 
deep enough to catch trout and whitefish, and that there was a notice- 
a able proportion of the latter species, ates of late years has been taken 
- only in very small numbers along this shore. 
_ The two nets referred to were operated by four men, and had a value 
“of $450. The small skiffs used in fishing them and other accessories 
had a combined value of about $80, and the shore-houses were worth 
= about $350. The products in 1885 amounted to 1,000 pounds of fresh 
: herring, worth $20, and 5,440 pounds of salt herring, which brought $192. 
_- The seine and other fisheries.—One very small seine at Carlton was 
ie “fished in the spring of 1885 for suckers and herring for home use, and 
one at Kewaunee was used in the same season for catching perch. The 
_ value of the two seines was only $30, and of boats and accessories $40. 
~ On the Kewaunee River six or eight farmers employed trammel-nets, or 
dip-nets, for suckers and allied species, which were used locally. The 
_ trammel-nets were from 50 to 100 feet long and 20 or 24 meshes deep; 
the mesh of the netting on the outside being 7 inches, and that on the 
inside from 4 to 42 inches. This fishing was confined entirely to the 
river, and the nets have never been set in lake waters. 
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49. MANITOWOC COUNTY, WISCONSIN. | - 


ishing centers.—The settlements in Manitowoc County from which 
q lashing is carried on are, in addition to Nero, which was considered 
in the former section, Two Rivers, Manitowoc, and Hika. In 1885 
‘the first named place had a population of 2,100, of whom 300 derived 
their support from the fisheries. The 8,000 inhabitants of Manitowoc 
a are only slightly interested in fishing, aithoneh the place is an impor- 
tant shipping and ship-building center. The fisheries of Hika have 
- sprung into existence since 1884; they are as yet unimportant, only 
Six men devoting their attention to this business in 1885. 

Character of fisheries.—The fisheries of this county are carried on al- 
‘most exclusively with gill-nets and pound-nets, and more than four- 
fifths of the fishermen belong at Two Rivers. Several fishing steamers 
have been used in the county in earlier years, but in 1885 no vessels 
of any kind were employed in the fisheries. Seines, fyke-nets, and set- 
lines are also in use but only on a very small scale. 
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trout, and thé remainder of the catch consists mostly of whitefish. — 
‘There is an insignificant amount of pike, pickerel, sturgeon, and perch | 
in the catch of the Two Rivers pound-nets, and a few herring are ob- 
tained by the fishermen at Manitowoc. Lawyers and suckers are 
caught in the pounds, but the former are invariably thrown away, and | 
the latter are never marketed, though sometimes eaten by the fishermen. 

Trade.—There are two firms of fish dealers at Two Rivers who handle 
a considerable portion of the catch of the local fishermen. Most of the 
products are now sold fresh, although some are smoked, and in 1885 a 
considerable quantity were salted. Formerly, nearly the entire yield 
was salted. The pound-net men always made a practice of putting a 
small portion of their catch upon the market in a fresh state, but the 
gill-netters did not begin to sell fresh till 1870. During recent years,as 
a general rule, only the large trout have been salted. 

The following table shows the extent of the fish trade of Manitowoc 
County in 1885, the figures given representing the quantities of fresh 
and salt fish purchased by the dealers from the fishermen o7 this and 
adjacent regions : | 


_ Wholesale fish trade of Manitowoc County, Wis., in 1885. 


a 1885. 

Species. é 

Fresh. Salt. | Total. ¥ 

Pounds. | Pounds. | Pounds. 
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Total mmnber of pounds. Handled. +>... -..220-. eeebas<Ssc- scene: 145,658 | 38,600 | 184, 258 a 

MEW slactor Kata 6. Vas ethan ss ape mcr ig Ep $6,459 | $782| $7,241 es 


In 1884-about 9,000 pounds of whitefish and 3,000 pounds of sturgeon _ 
were smoked before being placed upon the market, and a proportional — if 
amount was treated in the same manner in 1885. *: 
About 80 per cent. of the fish handled are shipped to Chicago and — 
the rest are sold to peddlers, who carry them in wagons through the; = 
surrounding country. “ae 
Dependent industries.—Between 1864 and 1867 the making of fish bar- 4 
rels was regularly carried on. From six to eight men were employed td 
in this way, making six or seven thousand barrels a year. Recently 
only one or two hundred barrels have been made annually. : 3 
The knitting of nets has been carried on regularly in the region for - 
thirty-five years, most of it being done by girls from eight to fourteen q q 
years of age. In the winter of 1882-83 scores of girls and women at 
Mishicott, 8 miles from Two Rivers, and at other towns in the county, | 
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‘occupied themselves in the making of netting for pound-nets. Twenty- 
é th ee thousand pounds of twine were knitted during the season. In 
188485 only 5,000 pounds were utilized. The price received for the 
‘knitting is. 9 a a pound for 8-inch mesh, 10 cents for 5-inch mesh, 

_ and 11 cents for 4-inch mesh. The workers intially made from 30 to 60 
* cents per day. 

.. Statistics.—The total hatter of persons employed in the fisheries of 
: Manitowoc County in 1885 was 70,3 of whom were shoresmen. Twenty- 
one gill-net boats, 12 pound-net boats, 9 pile-drivers, and 1 other small 
boat were used in fishing; also 1,838 gill-nets, 20 pound-nets, 2 
seines, 3 fyke-nets, 80,000 feet of set-line, and 1 cast-net. The value of 
- floating property was $2,850, apparatus of capture $20,400, shore prop- 
erty $2,830, accessories $900, and cash capital $2,000. The products 
‘consisted of 29,200 pounds of fresh whitefish, 2,000 pounds of salt 
_ whitefish, 240, 000 pounds of fresh trout; 42,700 pounds of salt trout, 
2 oi 400 pounds of fresh pike, 2,800 pounds of fresh sturgeon, 5,125 pounds 


perch and other fish, the whole having a value of $13,200. 

 Pound-net fishery—The first attempt at pound-net fishing within 
_ the limits of Manitowoc County was made in 1861. The original net 
was of the old-fashoned type, without a tunnel, and the results were 
 g0 discouraging that it was soon taken up. In the following year 


Pot fresh herring, 500 Sas of salt herring, and 3,300 pounds of fresh. 


two pound-nets were brought from Green Bay and set in Manitowoc — 


Bay near Two Rivers. This experiment was so successful that at 
times three boat-loads of fish were taken out daily without emptying 
_ the nets. In 1862 other parties set two additional pound-nets in the 
game vicinity. The fishery grew rapidly, until in 1865 there were more 
than thirty-five nets on the shores of the county, and this number was 
maintained until 1869 or 1870. Still later there was a further increase, 
and the business reached its height in 1881, when there were between 
fifty and sixty pounds. 

_ There were in 1885 eight crews of pound-net fishermen in the county, 
each containing two men and fishing two or three nets set in a single 
string. One crew was at Manitowoc, one at Hika, and the others at 
Two Rivers. In 1884 there were two crews with five nets at Manito- 
woe. 

_ The nets used vary from 26 to 48 feet in depth, averaging 38 feet. The 
leader is usually 1,135 to 1,320 feet in length, though sometimes less 
than 600 feet, and has a mesh of 7 to 9 inches. The hearts have a 6- 
inch and the pots a 3-inch mesh; the funnel is about 14 feet long. In the 
construction of a pound of fair size there are required about 500 pounds 
of twine, costing 25 cents a pound, 45 stakes, worth $100, $40 worth of 
hanging lines, and 2 barrels of tar, valued at $5 per barrel. The labor 
s ag the nets costs 12 to 15 cents per pound, and the stringing 
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The pounds are put into the water between the 15th of May and tha 
10th of June, are fished through the summer without intermission, and 
are taken out between the 10th of September and the middle of October. | 

About seven-tenths of the fish caught are trout, nearly one-fifth - 
whitefish, and the remainder principally sturgeon, perch, and pickerel. 

In 1874 the catch was unusually large, and two-thirds of it was salted, 
but since that year it has usually been sold fresh. In 1881 the stock 
amounted to $1,000 to each net, one-half of which was for whitefish ; 
but the two succeeding years it was only half that amount. In 1884 it 
had fallen to $400, and in 1885 to less than $200. The decrease in 
abundance of fish has been to a great extent limited to whitefish, 
which have rapidly grown scarce since 1879. In 1884 the total value of — 
the product of the pound-net fishery of Two Rivers was $6,381, but 
this included the stock of two nets belonging toa crew which had with- 
drawn from the business before the opening of the following season. 

Gill-net fishery.—Long before the pound-net fisheries began, gill-nets — 
were fished in these waters in considerable numbers and with great — 
success. As an illustration of the abundance of fish it may be stated — 
that in 1852 there were taken in thirty nets 300 packages of whitefish ‘ 
and 50 packages of trout. Several fishing steamers have made their — 
headquarters at Two Rivers, at intervals, since about 1870. In 1872 — 
the steamer Marion, owned at Manitowoc, began to operate gill-nets — 
from Two Rivers, but after continuing the practice for seven years she 
finally went into the dredging business. The Bertha Hndress fished 
here in 1883, and then left for Lake Superior. The steamer Boss, of — 
Chicago, fished from the place during the season of 1884, but later ~ 
drifted out of the harbor in a storm and was lost. In 1885 the busi- - 
ness was carried on exclusively from small boats. 

In 1884 there were at Two Rivers 11 crews, consisting of 24 men, with — 
1,095 nets. The total value of their boats and apparatus amounted to — 
$8,800. In 1885 there were 16 boats, with 34 men, and-1,750 nets, the 
boats and nets having a combined value of $13,400. The products in © 
1884 amounted to 50,877 pounds of fresh fish, worth $2,900, and 400 — 
packages of salt fish, valued at $1,160. In1885 they consisted of 146,000 — 
pounds of fresh and 427 packages of salt trout, with a total valid of | 
$7,800. 3 

The season usually begins about March 15, but in 1885 the fishermen 
were not able to start until the middle of April. About the 20th of | 
September they go north, usually to Ahnapee or Clay Banks, and work q 


reef, 1 mile from shore, from October 1 to December 1. | a j 

The nets used are 45 fathoms long and 18 meshes deep, with a 44 o 
43.inch mesh. Corks and leads began to be substituted for floats and | 
stones about 1875. Each net contains 7 pounds of twine, 53 pounds of | 
leads, 1 pound ofsewing twine, 10 pounds of “ meter” or hanging rope, | 
and 160 floats. The leads cost 10 cents per pound, the sewing twine 25 
cents, and the other twine $1.85. hg 
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‘ The fishing grounds are 4 to 12 miles off the harbor on a clay bot- 
~ tom, in from 12 to 70 fathoms of water. The shoal water fishing is 
‘done only in summer during the spawning season of the trout. The 
catch consists entirely of trout. Whitefish were formerly the principal 
object of pursuit, but the gill-net fishermen began to find them scarce 
twelve or fifteen years ago, though the pound-net men did not suffer from 
the decrease until much later, and even yet catch a good many during — 
certain portions of the season. Before 1870 all of the catch was salted, 
and afterwards it continued to be the custom to salt most of the fish 
taken while fishing at the north in the fall, with the exception of a few 
marketed at Ahnapee. 

Other fisheries.—Twenty years ago there was considerable fyke-net- 
ting, but the fishery has declined since that time. Grounds that would 
otherwise be suitable for seining have been spoiled by mud dumped 
from dredges, so this fishery is likewise neglected. Seining was exten- 
sive at one period, but in 1885 only two small seines were in use in the 
county; these took whitefish. Ten thousand hooks, on trawls, were 
- fished from three boats in the fall of 1885, this being the most extensive 

trial ever given to this form of apparatus in this vicinity. 
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Geographical description.—The shore line of Sheboygan County is about 
25 miles in extent. Its contour is slightly undulating, and hardly broken 
by the mouths of the two streams which flow into the lake at or near 
Sheboygan. The only places where fisheries are in existence are She- 
boygan, Oostburgh, and Cedar Grove. Sheboygan is a city of 8,000 

_ people, and the seat of an important gill-net fishery with steamers and 
sail-boats. Oostburgh isa village of 300 inhabitants, whose pound-net 

_ fisheries give employment to more than twenty men who, with their fami- 
lies, constitute over a third of the population. Cedar Grove is of about 
the same size as Oostburgh, and, like it, participates, though to a smaller 
extent, in the pound-net fishery. 

Character of the fisheries.—The pound-net fishery of Oostburgh and 
Cedar Grove, the steamer fishery of Sheboygan, and the shore gill-net 
fishery carried on by the crews of the steamers when their vessels 

_ are not running, constitute the entire fishing industry of the county, 

the occasional set-line and cast-net or “ plunk-net” fisheries being too in- 

_ significant to merit attention. The steamer fishing is wholly with gill- 

nets, though set-lines were used to a considerable extent some years 
ago. 

Species.—A noticeable feature of the fisheries of this region is the 

great predominance of the blue-fins over the ordinary variety of white- 

fish. This result is due to the fact that the gill-netters fish chiefly in 
the deep portion of the lake, which is the favorite resort of the blue- 
finned variety. Their catch of whitefish consists of 98 per cent. of blue- 
fins, although the other fishermen get chiefly the typical variety. The 
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proportion of blue-fins to common whitefish in the total catch is as nine 4 
to one. While the steamers catch blue-fins almost exclusively, with 
only a few trout, the shore gill-net fishery produces a large percentage _ 


of trout, with only a small admixture of whitefish and blue-fins, and the 


pound-net catch is principally trout, with considerable quantities of — 


whitefish and herring and a few other species. The trout average 3 or 
4 pounds each, though they are often taken weighing as much as 7 or 
8 pounds. The abundance of the herring has remained unchanged 
since the earliest times of which any record has been retained. 

Trade.—Prior to 1867 all the products of the fisheries were salted, 
but one firm began selling fresh fish that year and since 1868 very few 
have been salted, most of the catch being sent fresh to Chicago and 
Milwaukee, and a considerable quantity of blue-fins and sturgeon being 
smoked before shipment. The smoking of fish began with a series of 
experiments about 1863 which were so successful that the business has 
been steadily on the increase. Formerly large quantities of fish oil 
were made annually, but only about 100 gallons were saved in 1885. 

The following table shows the quantity of fish handled in Sheboygan 
during 1884 and 1885: 


1884, 1885. 
Species. 
Fresh. Fresh. Salt. Total. 
‘Pounds. | Pounds. | Pounds. | Pounds. 

BMI LIS is iatinls ae c kena: wane oe ec mat Sab ecu ebes te seceae 37, 000 yee 2 os A 11, 920 — 
TDD TEES 28 Re cas RES A Oee pele ae lok Ra Ree ee 174, 200 | 1380, 200 38, 600 168, 800 
PAG BEC] feeae ve oe akin an co's BE Fee eg a Re ater aes A Sa eee 500 650 siec epee 650 
SONY eR ee cea i ie ay cree icles eit minis oie mnape wars ata sie NE Deol ae Sree are L000 2) c2cas oe ae 1, 000 
PARE eect ole win stein ii (eae Sani wins ean ett ee eee eee cane 10, 000 2 O00) aa .c.e aoe 2, 000 

Total number of pounds handled..........:..---...... 221,700 | 145, 770 38, 600 184, 370 

WW O1NO OL BAI O secon awe oe Bee aie tee eal nic Seba Sotqmiciies 7 $11, 850 | $5, 700 $1, 800. $7, 500 


Statistics.—There were 87 men, most of them professional fishermen 


engaged in the fisheries of Sheboygan County in 1885. In addition, 


there were 5 shoresmen employed by the owners of the steamer fishery. 
Five steamers, worth $19,200, were used in the off-shore gill-net fish- 
ery; 8 pile-drivers, and 43 sail and row boats were engaged in the gill- 
net and pound-net fishing, and had a value of $4,900. The apparatus 


of capture consisted of 2,028 gill-nets and 38 pound-nets, besides a - 


plunk-net and 4,100 set-line hooks, the total value of which was 
$32,470; while that of buildings and wharves amounted to $18,600, 
and of fixtures and accessories to $6,500, the cash capital being $3,525. 
The products in 1885 consisted of 336,720 pounds of fresh blue-fins, 
3,700 pounds of salted blue-fins, 18,000 pounds of smoked blue-fins, 
37,000 pounds of fresh whitefish, 13,200 pounds of salted whitetish, 
392,215 pounds of fresh trout, 14,300 pounds of salted trout, 3,000 
pounds of pickerel, 6,000 pounds of fresh sturgeon, 7,050 pounds of 


smoked sturgeon, 31,550 pounds of herring, and 3,500 pounds of other — 


fish. The total value of the products to the fishermen was $52,800. 
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o Pound net fishery.—The first pound-net in Sheboygan County was 
brought from Manitowoc by a Norwegian fisherman, and set near She- 
- pboygav Harbor in 1863, and in the same year another was put in near 
Oostburgh. The nets first used were 30 feet deep, but in 1865 were 
~ altered to 40 feet. The nets now in use are from 24 to 64 feet deep, 
4 - averaging 47 feet. The length of the leader is usually about 1,237 feet. 
_ The fishermen begin to set their nets about May 1, and by the middle 
of June all the nets which are to be used during the season have been 
3 putin place. They are not taken up, except for washing, until Octo- 
ber 15, unless they are blown out by storms, as frequently happens 
even as early as September 10. 

In 1865 the catch was 95 per cent. whitefish, and the rest trout, with 
a few sturgeon and herring. In 1870 and 1871 the fishing was poor, 
but in 1873 the yield was again good, and the stock obtained from two 
nets was $1,100 worth of fresh fish and $3,000 worth of salt fish. Those 
. salted sold at $5 a package and the fresh at 3 cents a pound. The fish- 
ery declined again till 1879. In 1880 the fishing improved; in that 
year one of the crews obtained $4,200 worth of fish from three nets, in 
1881 the same amount from six nets, and in 1883 $3,000 worth from 
nine nets. Whitefish which formerly constituted 90 per cent. of the en- 
tire catch have been only a smali element in it during recent years. 

In 1885 there were eight crews of pound-net fishermen in the county, 
two of them being at Cedar Grove and six at Oostburgh. The propor- 
tions of their catch in that year were 55 per cent. trout, 18 per cent. white- 
fish, 17 per cent. herring, 8 per cent. sturgeon, and 2 per cent. perch. 

Gill-net fishery.—The gill-net fishery of the county is limited to the 
town of Sheboygan. In 1885 it was carried on by the crews of five 
steamers owned at that place. Gill-nets were fished there regularly 
with sail-boats as long ago as 1852, but sail-boat fishing never became 
extensive. Steam fishing was first introduced in 1872, when the steamer 
Kittie Gaylord, of Milwaukee, made Sheboygan its headquarters for 
about two months. The steamers Hoffnung and Maggie Lutz were built 
for the business in the following year. The steam-vessels in use in 1885 
were the Hoffnung, Fritz Karste, J. N. Brooks, Carrie May, and Minnie 
Karl, The total tonnage of this fishing fleet was 64.05. The fishing is 
carried on the year round, but the steamers lay up from about the last 
of June to the middle of September, when they are replaced by a num- 
ber of sail-boats manned by members of the steamers’ crews. The fa- 
vorite ground for the steamers is the ‘“‘ Mud Hole,” 20 miles east of She- 
boygan. Itis 7 or 8 miles square, and the water is about 90 fathoms 
deep. In the spring the steamers run to the southward and later in the 
season to the north. 

The nets are about 50 fathoms long. Hach steamer has from six to 
fifteen gangs of seven or eight boxes each; a box contains six nets, 
with a value of $6 or $7 apiece. 
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The catch in the Mud Hole is mostly whitefish of the variety known 4 
as black-fins, or, more frequently in this locality, blue-fins. Inthe sail- — 
boat fishing the catch is 86 per cent. trout, a little less than 6 per cent. 
common whitefish, and 8 per cent. blue fing. i 

The average catch of the steamers inf 1884 was 85,100 pounds. In 
1885 it was 65,800 pounds of fresh blue-fins, 32,500 pounds of fresh trout, 
and 400 or 500 pounds of fresh whitefish, besides 18,000 pounds of salted 
fish, and 13,000 pounds of smoked fish. 

Other fisheries.—No forms of apparatus were used in 1885 except those 
already mentioned. About 1876 or 1877 there was some sturgeon fish- 
ing from sail-boats with hooks baited with minnows. At times min- 
nows have been taken with dip-nets to be used as food. About 1878 
_trawls were set in the fall and winter by several of the crews of the 
steamers fishing later with gill-nets; and about 1880 one boat caught 
trout on set-lines baited with small herring and blue-fins during the 
spring months. Seine fishing flourished between 1850 and 1865, but 
there has been none since 1870. Trammel-nets have been rather ex- 
tensively emploved in earlier times, but for many years none have been 
used. 

“ 51. OZAUKEE COUNTY, WISCONSIN. 


Location of the fisheries.—Although the shores of Ozaukee County are 
of about the same extent as those of Sheboygan County, their popu- 
lation is much jess extensive and the fisheries are quite insignificant. 

There are several small hamlets near the lake, but in 1885 the fishing 
was confined to Port Washington, the county seat, a town of 1,500 in- 
habitants engaged in various manufacturing industries. Five years 
ago there was one pound-net in the scattered farming community sur- 
rounding Mequon post-office, and some of the farmers there have single 
gill-nets with which they fish for suckers in spring, merely for home 
supply. 

Pound-net fishery.—The only regular fishery of the county is with 
pound-nets. The first apparatus of this sort was set in the year 1865. 
The fishery reached its height. in 1870, when there were eighteen pound- 
nets owned in the county. In 1881 there were fourteen pound-nets, but 
the business rapidly declined, so that in 1885 there were only two crews 
with four nets. 

The nets are set about June 10 and taken up the middle of paaet 
Nearly nine-tenths of the catch is trout, and the remainder is three- 
fifths whitefish and two-fifths sturgeon. The value of the pound-net 
catch in 1884 was $1,800; about one-fifth of the product was shipped 7 
Chicago. In 1885 the ae was only $925. 

Gill net fishery.—There was considerable gill-net fishing prior to 1879, 
but since that time it has been quite unimportant. The nets used are 
45 fathoms long and 20 meshes deep, and cost $5 each. Seventy nets — 
were used in the winter of 1884-85, the catch being nine-tenths white a 
fish, and selling at 8 cents per pound. a 
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Other fisheries.—One seine was fished occasionally for pickerel and 
a Packers. and there were also several gangs of set-lines with one thou- 
sand hooks each. 

Disposition of products.—The products of the fisheries are generally 

sold in a fresh state. No oil or caviare is made, and only about 1,000 
pounds of fish were smoked in 1885. 
F Statistics—In 1885 there were only 11 fishermen in the county, 
using 7 boats, worth $335, and apparatus of capture worth $3,365. 
a The value of buildings and accessories was $420. The products con- 
_ sisted of 5,500 pounds of whitefish, 30,000 pounds of trout, 2,000 pounds 
_ of pike and pickerel, 1,500 pounds of sturgeon, and 3,000 pounds of 
r other fish, the whole having a value of $1,500. 


52. MILWAUKEE COUNTY, WISCONSIN. 


Character of the fisheries.—Although this county has a shore-iine of 
_ about 30 miles, its fisheries are carried on entirely from the city of 
- Milwaukee, with the exception of small interests at Whitefish Bay. 
Milwaukee is one of the most important commercial centers on the 
Great Lakes, and its fisheries form no inconsiderable part of the busi- 
ness of the place, those with trawls and gill-nets from steamers and 
_ gail-boats being especially important. A number of other forms of 
apparatus have been used toa greater or less extent, including pound- 
nets, seines, trammel-nets, fyke-nets, dip-nets, and baskets; an attempt 
was even made to employ the British beam-trawl, which, however, 
proved a failure. 
In 1885 all of the leading fishermen were Germans, with the excep- 
_ tion of a single family of Hollanders. They may be divided into three 
classes—the steamer fishermen, the shore gill-net fishermen, and the 
. miscellaneous shore fishermen. 
Off-shore fishing grounds.—Most of the gill-net fishing is carried on 
upon the twogreat reefs which skirt this portion of the coast. Theinner 
reef is 20 miles long, and extends from Racine to the North Point. Its 
outer edge is about 10 miles, and its inner edge 5 miles from the land. 
The water is from 10 to 17 fathoms deep, and the bottom is generally 
rocky, with occasional patches of clay. The outer reef begins east of 
the city near the land, and runs first northeast and then north-north- 
east, extending as far north as Sheboygan, at which point it is 18 miles 
from shore. It is about 44 miles wide and about 35 fathoms deep, with 
abottom of varying character, in some places pebbly, in others rocky, 
and in others covered with clay or black sand. 

Shore fishing.—Besides the crews of the steamers fishing with gill-nets 
_ and set-lines and the men fishing gill-nets from sail-boats, there are a 
_ humber of men who give their attention to netting suckers and dipping 
minnows in the late winter; they also fish with seines for shore species 
_ in summer, and with fish-baskets for crayfish throughout the season 
_ of open water. Occasionally they occupy themselves in the first few 


 plaint that the season of 1885 was one of the poorest ever known, some 
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weeks of winter with fyke-net fishing under theice. This class of men — 
do much of their fishing, especially that for crayfish, in the broad — 
marshes which flank the mouth of the Milwaukee River for several miles. 
Apart from the crayfish, the river fisheries have ceased to be productive 
as the water has become so polluted that very few fish now enter it. 
With one exception the gill-net fishermen have their shanties on an 
island in Milwaukee Harbor. 

Decreased abundance and size of fish.—-In the early days of the Mil- 
waukee fisheries the catch was half whitefish,exceptinautumn. There 
_has always been considerable fluctuation in the abundance of this spe- 
cies. In 1870 the whitefish were growing scarce rapidly, and those taken 
were of small size. In 1874 almost none were taken by the steamer 
fishermen, but in 1881 they constituted for two or three months of the 
' year from one-third to one-half of the catch. The fishermen think that 
the severe storm which took place in that year drove them over from 
the eastern side of the lake. Since then they have been very scarce 
again, and in 1885 less than 6 per cent. of the entire catch was white- 
fish. It is supposed that the reef has considerable influence in prevent- 
ing the whitefish from coming in shore. The water between the reef 
and the shore is nowhere deeper than 10 fathoms. There has been 
some change in the yield of trout in the last few years. In 1885 this 
species comprised nearly three-quarters of the entire yield of the fish- 
eries. In 1871 the steamer fishermen set their nets around the reef, 
and if in any instance a net was placed on the reef the trout taken 
were large ones, weighing 8 to15 pounds. As late as 1875 no trout 
weighed less than 6 pounds. Of late years the fishing has been wholly 
on the reef, but only greatly reduced quantities of fish have been ob- 
tained, and these have been of small size, averaging only about 3 
- pounds each, and those of 6 to 10 pounds have been only occasionally 
taken. Sturgeon were formerly abundant, but during the decade from | 
1875 to 1885 have been very scarce. In 1884 the entire fleet of gill-net 
and set-line fishermen obtained only five of this species averaging 50 | 
pounds apiece. Herring are more numerous than any other BDEPIE Ra a 
but are not usually saved. <a 

In consequence of the growing scarcity of the more important spe. 
cies there has been a considerable decrease in the general productive. 
ness of the fisheries, and the fishermen were unanimous in their com- 


of them not being able to stock enough to pay expenses. > de 
Disposition of products.—Over 80 per cent. of the fish caught by the 
steamer and set-line fishermen are packed in ice and shipped by the 
fishermen themselves to Chicago, usually by rail. The charges tothe 
railway station at Chicago amount to 20 cents a box, and are paid bythe 
buyer. They net the fishermen 7 or 8 cents a pound in winter, but in — 
summer sometimes are as low as 3 or 4 cents, so that the average for — 
the year would be only about 53 cents. The whitefish bring 7 cents a 
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pound when the trout and sturgeon are selling for 5 cents. The steamer - 

fishermen have their own ice-houses, and in winter cut enough ice to last 

them through the next fishing season. Only one of the steamers dis- 

q posed of its catch in Milwaukee, the others selling in Chicago. All but 
one of the sail-boats, on the contrary, sold locally. 

The miscellaneous fishermen ship their crayfish to Chicago and the 
eading cities of the East, but the perch, lawyers, suckers, and eel- 
pouts are peddied about the streets of Milwaukee. 

Trade.—Twenty-five years ago Milwaukee furnished the entire supply 
of fishing products for Chicago, as well as for the home market. In 
recent years there have been four principal dealers who buy directly 
from the fishermen and from shippers in all parts of the lakes, and han- 
dle on an average about 30,000 pounds of fish a week, only one-sixth of 
which is sold locally, the remainder being shipped chiefly to towns in 
_ Wisconsin, Minnesota, Iowa, Illinois, and Missouri. Each of the firms 
; has from one to five teams, which are used che in peddling and collect- 
ing fish. ; 
The smoked fish business —The smoking of fish is a noticeable feature 
of the Milwaukee trade. This practice has existed in the city from its 
earliest days, and is said to have been introduced by a Prussian, who 
shipped fresh fish to Chicago and smoked small fish for local consump- 
tion. The business is more important than ever before, and is still 
- growing. The fishermen do not usually smoke their own fish, but turn 
_ them over to the smoke-houses, of which there are eight or nine located 
on an island near the fishing camps. Several of them belong to the 
_ same firmg by which the fresh fish trade is carried on. These ship half 
_ of their smoked fish to the West and South, but the other smokers sell 
_ their entire output in Milwaukee and its environs for immediate con- 
sumption. The buildings devoted to smoking are usually small brick 
or wooden structures, worth about $50 each, exclusive of the land on 
which they are. 

Most of the smoking is done between May and November. During 
this part of the year each house prepares from 250 to 2,000 pounds 
weekly. Several smokers confine their operations ares to four 
“months in the summer, and those who continue during the winter do 
hot smoke over a ton a month. About half of the fish smoked are 
Sturgeon, 8,000 or 10,000 pounds are herring, and the rest trout and 
whitefish in equal proportions. Most of the sturgeon for smoking are 
brought from Green Bay, Detroit, and Frankfort, the whitefish from 
various places on the eastern shore of Lake Michigan. and partly from 
the local seine fishermen, and the trout from the local line and gill-net 
fishermen, who usually in this way dispose of their soft fish which - 
would otherwise be unsalable. 

4 : The price received for the smoked sturgeon at wholesale-is 123 cents 
a pound, and for whitefish and trout 10 cents. The fish lose one-third 
of their bulk in process of smoking. 


a 
: 
. 
a 


NS a ae ae Ty 


Peeled 


coe Paes ea 


, i - « 


154 REPORT OF COMMISSIONER OF FISH AND FISHERIES, 


Statistics.—The number of persons employed in the fisheries of Mil. — 
waukee County in 1885 was 145, of whom 94 were fishermen, and the — 
rest shoresmen and preparators. These represented a directly depend- 
ent population of between 500 and 600. In addition to the 7 steamers, 
with a value of $20,500, there were 7 gill-net boats, worth $1,230, 2 
pound-net boats, worth about $115, and 12 other boats, worth about 
$250. The apparatus of capture consisted of 4,796 trout gill-nets, 80 — 
herring and sucker gill-nets, 2 pound-nets, 12 haul-seines, 1,500 cray- 
_ fish pots or baskets, and about 168,000 feet of set-lines, besides a num- 
ber of dip-nets and a few fykes and trammel-nets. The total value of 
the apparatus of capture was $23,000; of buildings and shore property, 
$33,800; of accessories and fixtures, $9,000; and cash capital, $17,000. 
_ The products consisted of 37,750 pounds of fresh whitefish, 300 pounds 
of salt whitefish, 690,600 pounds of fresh trout, 9,700 pounds of salt 
trout, 1,500 pounds of pike and pickerel, 1,200 pounds of sturgeon, 32,900 
pounds of fresh herring, 300 pounds of salt herring, 60,000 dozen of cray- 
fish, 50,000 pounds of eel-pouts, 45,000 pounds of lawyers, 73,000 pounds 
of Fsck and bass, and 200,000 minnows, the whole avian a value 
ot $46,300. 

Gill-net jishery.—The first regular fishery with gill-nets seems to 
have been in 1846 or 1847. In 1852 about a dozen sailboat crews were 
fishing with gill-nets. Hach crew contained four men besides one who 
remained on shore to dry and mend the nets. The fishing outfit of one 
boat was six gangs of eighteen nets each, three gangs of which were 
kept in the water, one in the boat, one was drying, and one was being 
mended in the shanty. The nets were of the same length and nearly 
the same mesh as in later years, but the twine was coarser. 

The catch consisted entirely of whitefish, except on the reefs, where 
trout was the only species obtained. The average amount of fish taken 
at a lift was from 1,500 to 2,000 pounds, and the largest catches were 
about 3,000 pounds. In 1854 and 1855 whitefish were exceedingly abun- 
dant and in the latter year the fishery reached its height, no less than — 
thirty-three crews then being employed. Whitefish were then selling — 4 
at $13 or $14 a barrel. ® 

The products were, at the outset, sold in the local market, but soon 
the fishermen began to take their fish in boxes on the steam-boats to 
Chicago and peddle them in the streets of that city. a 

In 1857 the fishermen, who had previously fished on the inner reefin 
- 15 fathoms of water, began to frequent the outer one instead. In 1858 


the railroad entered the city, and shortly afterwards ice began to be 3 


used for the first time in the preservation of fish. In bad weather the 
‘shipments were made by rail instead of by steamer. About that time, — 4 
however, the fishing began to decline and one after another the fisher- 
men left for- Kenosha, Grand Haven, and St. Joseph, especially the — 


latter point, until the number of crews was reduced to three. After 4 4 


about five years the number increased to four. Since 1869 there have ae 
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be een occasional fluctuations i in the number of crews, but in 1884 it was 
still four. In 1885 there were three new crews in the city, making a 
‘total of seven. Each of them had five or six gangs of net, of from 
_ twenty-four to thirty each, but only three or four gangs are kept in the 
water at a time. 
Probably the first steam-vessel used in the fisheries of the Great 
_ Lakes, with the exception of a sail-boat at Kenosha into which a small 
boiler was put in 1867, was the Kittie Gaylord, which was built at 
ee ineton Island in 1869. ‘The first year she was an open boat, and. 
ran at the entrance of Green Bay; later a deck was put on her and 
atierwards a pilot-house and wheel. After operating for short periods 
from Two Rivers and Sheboygan, the vessel finally went to Milwaukee, 
and thus inaug urated the steam- datine which has since been a charac- 
teristic feature of the fisheries of that city. One by one other steamers 
were added to the fleet; in 1873 there were five such vessels, and in 
1885 the number had increased to seven, the names and tonnages of 
_ which were as follows: LZ. A. Schultz, 15.91 tons; Pottawattomie, 11.78 — 
tons; Hiva A. Eaton, about 5 tons; Maria B. M., 14.26 tons; Dan Cos- 
 tello, 19.52 tons; G. R. Green, 12.27 tons, and Emma Dwyer, 25.71 tons, 
The products of the steamer fishery in 1884 had a total value of $35,133, 
but in 1885 they amounted to only $29,625. 

When this fishery began the outfit consisted of eight or nine gangs 
_ of nets, with forty nets in a gang, but in 1885 most of the steamers 
 earried twelve gangs, with fifty or fifty-two nets each. Six of the 
_. gangs are kept in the water while the others are drying onshore. The 
nets range from 220 to 280 feet in length, the longest being used by the 
steamers. They are usually about 16 meshes deep, with a 45-inch mesh, 
and cost $6 or $7 when new. They wear out in two years, and are 
then sold to the sucker and perch fishermen. It is not customary to 
tar them, but in hot weather they are repeatedly scalded. 

Hach steamer carries three herring-nets, 30 fathoms long, with a 2-inch 
mesh. They are set at night usually in 55 or 60 feet of water, just in- 
side of the other nets, and as soon as they are lifted the herrings are 
used in baiting the set-lines. A good many “long-jaws” are taken in 
the herring-nets, often one hundred and fifty to a lift. 

The nets are set on a reef running out towards the middle of the lake. 
The steamers fish farther from the shore than they formerly did, and 
the sail-boats now set their nets on the grounds which the steamers 
frequented in earlier years. 

_ No offal is ever left on the fishing grounds. The spoiled fish are 
brought to the city and. thrown into the river, after being pricked so 
that they will sink. The men never dress their fish on the fishing 
grounds. 

_ The catch of the steamers is almost entirely trout, but the sail-boats 
get in addition about 5 per cent. white fish. The steamer fishermen 
obtain a few whitefish in spring and fall, and an occasional one in sum- 
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mer, besides taking twenty to thirty inven at each haul of the net. 
At rare intervals a sturgeon is obtained. Three or 4 tons of eel- -pouts : 
are annually sold to the Polish portion of the population of Milwaukee. — 
A few herring-nets, about half the length of the nets used on the © 
steamers, are owned by the seine and set-line fishermen. Two of them © 
are fished by each crew. Old herring-nets that have been made over 
are used in small quantities by the sucker fishermen, in the open lake | 
in spring and under the ice in winter. The same men devote their at- — 
ntion to minnow-seining and perch-hooking during the summer. 
Set-line or trawl fishery.—This method was introduced from She- 
boygan in 1874, and large catches are reported to have been made at 
the very ee ae of the fishery. Since that time, set-line fishing has 
been carried on regularly during the summer. Each of the gill-net — 
steamers now carries three or four gangs of two hundred: to five hun- 
dred hooks each, placed 6 feet apart on the line which is sustained by 
cedar floats at intervals of 10 fathoms. Some of the steamers employ — 
trawls throughout the year, while others use them only from May to q 
September, and still others confine their fishing to the months of J une 
and July. a 
The lines are set northeast and east of the reef already eee, in @ 
25 to 50 fathoms of water, and are left in place from one to three nights 4 
before being visited. Two gangs are always in the water together, and — 
the others on board the vessel. At the beginning of the fishery the # ae 
hooks were set on the bottom, but failing for three or four successive 
years to take many fish in that way, the fishermen began the use of long - | 
snoods in attaching the hooks to the trawl-line. In 1884 experiments — > 
were made in setting the hooks near the surface. The result was not 
satisfactory, but in the following season the captain of the steamer G. 
R. Green, who had been accustomed to fish surface set-lines for salmon — 
in the Baltic Sea, made a new trial which was so successful that the — 
method was at once adopted by the crews of all the steamers. eer 4 
are used for bait in this fishery. The hook is run through the jaws of ) 
the fish, two half-hitches are taken around its tail, and it is then blown — 
up through the mouth so that it will float when in the water and re- 
semble a live fish. Trout is the only species thus caught. _ he 
Another set-line fishery is carried on along the beach, for perch and 
lawyers, by the two dozen men who also use the minnow-seines amd ’ 
crayfish-baskets. The lines are provided with eight hundred or os 2 
thousand hooks, and minnows are used for bait. The products of this 
fishery are sold locally in a fresh condition. The business began about 
1877 and has been steadily increasing in extent and importance. ‘It is 
now followed throughout the entire vear except in winter. big i 
Haul-seine fishery.—Prior to 1860 large seines were fished regu: BE): 4 
larly in Milwaukee and big hauls were made. Since then the little ¥ 
fishing of this sort that has existed has been with very small seines — i 
operated in connection with other kinds of apparatus. From 1860 up 
to set there were only three or four seines used in the city, bat! in 1 a 4 


ee a ie ee) Oo OO, Se EN Le ae ae Tl 
hee eae | nea= ih Neth ae 


- 


FISHERIES OF THE GREAT LAKES IN 1885. 157 


there were six crews of two men each which made a regular business 
of seining, and they were joined by as many more at times when fish- 
4 ing was attended with particularly good success. The seines are from 
100 to 150 feet long and 8 or 9 feet deep, and are hauled on the beach 
by hand for the capture of minnows, eel-pouts, and young whitefish. 
_ The fishing is done in the late spring, summer, and early fall, but prin- 
-cipally in the months of June and July. 
The minnows taken are used for bait and the young whitefish are 
smoked. The eel-pouts are peddled about by the wives and children of 
the fishermen. Tlfe average stock for the men engaged in this fishery 
in connection with the shore set-line fishing in 1885 was $400 for each 
crew of two men. 

Pound-net fishery.—The first pound-net fished on the shores of Mil- 
waukee County was set in 1865. The fishery never attained any im- 
_ portance and has usually been confined to Whitefish Bay, where five - 
nets were the greatest number ever operated at one time. It is stated 
that but one-pound-net crew ever made the city of Milwaukee its head- — 
quarters, owing to the unfavorable nature of the adjacent shores. 

A single crew of two menoperated two nets in Whitefish Bay in the 
summer of 1885, this constituting the extent of the fishery in that year. 

Kighty per cent. of the fish taken were whitefish, 10 per cent. were 
herring, 5 per cent. were trout, and 5 per cent. were sturgeon, bass, and 

perch. The value of the catch in 1884 was $1,000, and in 1885, $800. 

A few hundred pounds were salted, and small quantities were sold fresh 
locally, but the great bulk of the catch was shipped to Milwaukee. 
+ Fyke-net fishery— Although formerly of considerable importance, this 
: fishery has of late deteriorated, chiefly on account of the polluted con- 
dition of the water flowing from the river at the mouth of which the 
nets were set. In 1885 afew small fykes, with 4-foot hoops, were fished 
under the ice by men engaged at other times in more profitable fishing. 

In 1866 an attempt was made to employ a fyke-net far out in the lake 

_.at the end of a gang of gill-nets. The results were unsatisfactory, 
owing, it is thought, to the fact that the net had no wings. There 
seems no reason to doubt that fykes provided with wings and properly 
weighted to maintain the hoops in a vertical position could be profit- 
_ ably employed on all the lakes in connection with the off-shore gill-net 
fisheries. 
_  Lrammel-net fishery.—Three-ply nets, from 150 to 200 feet in length, 
_ were used in this region at least as early as 1852, for the capture of 
perch and pickerel. They are not known here as trammel-nets, but 
usually as “plunk-nets” or “ pocket-nets.”. They were set most fre- 
quently in the Milwaukee River in a position parallel to the shore, ex- 
- cept during the run of suckers, when they were sometimes set across 
the middle of the stream. There were scores of them operated until 
_ about 1880, each fisherman owning three or four of them. In 1885 the 
fishery had been almost entirely abandoned. 
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Dip-net fishery.—Dip-nets are used by the sucker and perch fisher-— 
men for catching minnows through the ice in the spring. Part of the 
yield is used fresh as bait on perch set-lines, and the remainder is — 
shiyyped for sturgeon bait. It is customary for the men to use the dip- — 


nets in the morning and to haul their set-lines in the afternoon. 
Ice fishing.—In former years, there was a winter liue-fishery for stur- 


geon of some importance. The business began in 1860, and at first the — 


sturgeon were taken in boat-loads, but it was discontinued prior to 1875. 
This fishery was carried on chiefly by longshoresmen from small row- 


boats and improvised sail-boats. In 1885 the only fishing through the — 
ice was that which has already been referred to in the sections on the © 


gill-net, fyke-net, and dip-net fisheries. 

Crayfish basket-fishery.— About twenty years ago the attention of the 
fishermen began to be directed to the immense numbers of crayfish 
which inhabited the extensive marshes at the mouth of the river, and a 
few men have fished for them annually since that date. The fishery 
was for a long time carried on only by three or four men, but in the last 
few years it has been growing rapidly in importance, and in 1885 gave 


employment to about a dozen men, also engaged in other minor fisheries, 


each of whom had from one hundred to one hundred and fifty traps or 
‘‘ baskets.” 

The fishing begins in the spring as soon as the bottom ice is gone, 
usually about the middle or end of April, and lasts until the middle of 
October. 

The baskets are made of netting, supported on four hoops of ove or 
bass-wood, with two funnels opening at the opposite ends. They are 
18 inches lane and-10 inches indiameter. After being baited with trout- 
gills gathered by the children of the fishermen, they are set along the 
sloughs at night, in water from 2 to 12 feet deep, and are lifted in the 
morning. As many as a hundred dozen crayfish are frequently caught 
in one night’s fishing, the average catch being fifty dozen to a hundred 
baskets. 

The fishermen ship their catch to New York, Chicago, Boston, and 


Philadelphia. The price received varies from 3 to 125 cents a dozen, ; 


but averages 5 cents a dozen. 


Attempt to use a beam-trawl.—A bout 1873 a beam-trawl was imported 
from England by Messrs. A. Booth & Sons, and was put to a practical 
test by Capt. Henry Van Ells. He endeavored to operate it on Lake — 
Michigan from his steamer, but found it impossible to tow the net, since i 
it frequently got caught on the numerous snags that lay on the bottom — 


and stopped the progress of the vessel. It was believed before this that 
whitefish and trout might be taken in a beam-trawl. But the lack of 
success on this occasion led to the total abandonment of the attempt 
which has never since been renewed. It is, nevertheless, possible that — 


this form of apparatus might be profitably employed elsewhere on the — 


, 
at 


: 


lakes unless the bottom everywhere is unsuitable for its use because of — 
the presence of rocks or snags. 
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53. RACINE, RACINE COUNTY, WISCONSIN. 


a Relative importance of the fisheries.—The fisheries of Racine County 
are centered in Racine, a city of 18,000 or 20,000 people, situated on a 
; small river 20 miles south of Milwaukee. The inhabitants of the place 
are extensively engaged in manufacturing of various kinds, the ex- 
4 cellent harbor and two railroads affording good shipping facilities. 
_ Fishing has never been a leading industry of the city, although from 
the earliest times fish have been taken in small quantities for market 
or for home consumption. 

History and present condition of the fisheries.—The only fisheries which 
were of commercial importance in 1885 were prosecuted exclusively with 
gill-nets and set-lines. Pound-nets have formerly been employed, but 
neverin great numbers. Twenty years ago asmall pound wassetnear the 
mouth of the river, but its use was discontinued after two years, and no 
other similar apparatus was used till 1878, when another net was set in 
the same place and operated for several seasons; since that time none | 
have been employed. The catch of the pounds consisted largely of 

_ perch, suckers, and herring, whitefish failing to approach near enough 

to the shore to enter the nets. Capt. Peter Marks, who has fished con- 

tinuously at this point since 1866, states that at that time small seines 
were hauled on the beach and that there was one crew fishing with gill- 
nets from asail-boat. In 1868, a steamer owned elsewhere was char- 
tered by Racine fishermen and fitted out with gill-nets for whitefish and 
trout, the work continuing butoneseason. From that time till 1880 no 
steamers were employed, the fishermen depending wholly upon sail- 
boats. 

During the winter of 1880-81, however, a steamer which had been 
employed at other seasons in towing, fished with set-lines and continued 
in the business the next winter. In the fall of 1884 the fishing steamer 
Albatross, 14.79 tons, was purchased by Racine fishermen, and in the 
spring of 1885 the steamer George Kk. West, 11.42 tons, was built for 

fishing from this locality. 

Species. —The species occurring at Kacine are trout, sturgeon, white- 
fish, ciscoes (used for bait), and minor fish. Fully 80 per cent. of the 
catch is trout. Sturgeon and whitefish, which are now very scarce, 
were formerly taken in considerable quantities, and there was a special 
fishery for the former species, which occurred in large numbers. 

Statistics.—Twenty-five men, in the capacity of fishermen and shores- 
men, were engaged at Racine in 1885. They employed steamers and 
boats valued at $8,205, gill-nets worth $4,043, set-lines and minor ap- 
_ paratus of capture valued at $600, and $5,000 invested in wharves and 
buildings, $1,200 in accessories and fixtures, and $400 cash capital. 
_ The total amount invested in the fisheries was $19,448. 

The catch in 1885 was 201,900 pounds, valued at $9,710; the ela 
in the previous year canted to 106,000 pounds which sold fae $5,030. 
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This increase in 1885 was chiefly due to the fact that a greater quantity — 
of apparatus was used. As already stated, the catch is mostly trout, | 
163,600 pounds in 1885 being of this species. There were also 7,000 
pounds of sturgeon, 5,000 pounds of whitefish, 6,000 pounds of herring, 
and 15,300 pounds of suckers, perch, and less important species. About 
50,000 pounds of herring, valued at $300, were used for bait in the set-. 
line fishery. ; 

Trawl-line fishery.—Trawls, or set-lines, were introduced about 1873, 
when the fishermen set them for two or three months in the winter 
and caught large quantities of trout; since which time they have been 
regularly used, supplanting the gill-nets in certain instances because 
less expensive and equally productive. : 

The two steamers at Racine carried set-lines provided with 17,000 
hooks; one of these, the George Kk. West, had five thousand hooks and 
also a full supply of gill-nets; the other, the Albatross, fished with set- 
lines exclusively. Two small sail-vessels, with three men each,also 
used set lines, one working two thousand hooks and gill-nets as well, 
the other six thousand hooks and no other form of apparatus. 

Each seetion of trawl has fifty hooks attached at intervals of about 
18 feet. The hooks are baited with ciscoes and the trawls are left in 
the water three or four days before being hauled. About five hundred — 
or six hundred hooks are examined daily by each crew, the fish being 
secured and the lines rebaited. Bait is obtained in gill-nets carried 
by each crew, seventy-eight being the total number used at Racine in 
1885. The bait-nets are 200 feet long, 40 meshes deep, with a 2-inch 
mesh, and cost $6 each when new. It is estimated that 50,000 pounds 
of herring were utilized for balt in 1885. The herring are impaled on 
the hooks through the back in such a manner that they resemble a fish 
swimming naturally, care being taken to avoid the viscera, injury to 
which causes the fish to turn over and float to the surface with the hook. 

Sturgeon fishing with set-lines was at one time a prominent fishery at_ 
Racine. It began at least twenty years ago in the harbors and small | 
creeks of the vicinity. The first to engage in it were professional fish- 
ermen who, owing to storms, were unable to fish their gill-nets between _ 
early in January and the middle of April, and they put in their time to — 
advantage by taking sturgeon during that season. Later, fishermen 
came from Chicago during the winter months, and engaged in the fish- — 
ery, and continued in the business for a number of years. The fishery 
attained its maximum about 1875, soon after which it began to decline 
and in two or three years was practically abandoned. When the fishery — 
was important, it is estimated by competent authority that fifteen hun- ~ 
dred or two thousand sturgeon, averaging 40 pounds each, dressed, 
were caught annually, nearly all of which were shipped to Chicago, 
where the price received.was from 4 to 7 cents a pound. 

Nine men were engaged exclusively in this fishery in 1885, and ten! > 
others fished gill-nets as well as set-lines. The length of the lines used 
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was 450,000 feet, and the number of hooks required was 25,000, the 
- completed lines having a value of $500. The seventy-eight bait- Lue 
_ were 16,380 feet in length and were worth $468. The steamer Albatross, 
with 12,000 hooks, took 59,000 pounds of trout; the steamer George Rh. 
_ West, secured 72,000 pounds of trout with both hooks and nets, of which 
i 24,580 pounds were taken with hooks; one of the small sail-boats got 
16,000 pounds with 6,000 hooks, and the other 21,600 pounds with hooks 
and nets, of which 5,300 pounds were obtained with hooks. The total 
- catch, therefore, including 7,000 pounds of sturgeon not before enumer- 
ated, was 111,880 pounds, which were sold fresh for $5,664. 
= Gill-net_ fishery.—This fishery is not followed exclusively by any of 
- the Racine fishermen. Twocrews, already referred to in connection with 
the set-line fishery, consisting of six and three men, respectively, oper: 
- ated six hundred and fifty nets in 1885, throughout the entire open sea- 
son on the lake. The nets were each about 200 feet long and 18 meshes 
deep, with a41-inch mesh. The gill-net grounds are from 10 to 25 miles 
off shore, where the water is 10 to 60 fathoms deep, and the bottom 
_ elay and mud. The nets are set across the current at right angles to 
the shore in gangs of twenty-five to fifty and about a mile apart. Hach 
crew has four or five gangs in the water at once, one set being lifted 
each day and taken to the shore to be dried and mounted, its place 
being filled by a new one. The nets had a total length of 196,000 feet, 
and were worth $3,575. 

The catch consists almost entirely of trout, the average weightof which 
is3 pounds. A few blackfins and ciscoes are taken at times. The total 
yield was 70,720 pounds, of which 63,720 pounds were trout, and the 

remainder blackfins and herring, all being valued at $3,476. * 

Other fisheries.—These are of little importance. One seine, 50 fathoms 
_ long, worth $40, was fished regularly in 1885 by two men, who received 
between $400 and $500 from the sale of the perch, suckers, and her- 
ring taken. The catch amounted to 19,000 pounds in 1885, which 
_were sold fresh at 3 cents per pound. Three trammel-nets, valued at 
$20 each, were fished in the spring for perch, suckers, etc., the catch 
being small and chiefly for home consumption. 


| 


04. KENOSHA, KENOSHA COUNTY, WISCONSIN. 


Description of the town.—The fisheries of Kenosha County are con- 
fined to the city of Kenosha, which has a population of 5,000 and a fine 
harbor, where many of the largest of the lake crafts have their head- 
quarters. Manufacturing interests engage the attention of most of the 
people. 
_ Character of the fisheries.—The fisheries are of tee importance than 
formerly, when pound-nets were in use. In 1885 the only fishery of 
any consequence was with gill-nets, though set-lines, haul-seines, and 
fyke- nets were used. 
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Statistics —Thirty-six men, all of German descent, were engaged in g 
the fisheries in 1885. These employed 3 steamers and 3 small boats 
valued at $9,142; 1,540 gill-nets, 3 seines, 6 fyke-nets, and 1 trammel- 
net, valued at $8. 710; 31,500 feet of set-lines, with 4,500 hooks, oeca- 
Beeaalit used by the gill: net fishermen, valued at $70; and $6,000 in 
wharves, buildings, accessories, and floating capital, the total invest- 
ment being $23,922. . 

The catch amounted to 226,700 pounds, valued at $10,728. Of the 
total yield, 112,600 pounds were trout, 106,000 pounds were whitefish, 
and the remainder mixed fish, including suckers, perch, and lawyers. 

Gill-net fishery.—Prior to 1875 gill-nets: were fished from sail-boats, 
of which there were ten in the town. In that year a steamer was first 
employed. This was the Fred. Engle, a vessel of 14.02 tons, net. Her 
running expenses were heavy, but in the spring of 1876, the year after 
being built, she stocked $6,000. In 1884 there were two fishing steam- 
ers at Kenosha, and in 1885 another was added. These vessels had a 
total value of $9,100; they carried in all twenty men, and used fifteen — 
hundred and forty gill-nets. 

The crew of a steamer consists of a captain, an engineer who receives 
$50 per month, and four to six fishermen who are hired at from $45 to 
$50. 

Each steamer carries trom four hundred to six hundred nets; these 
are 36 to 40 fathoms long, when hung, with a mesh varying from 44 to 
5 inches, and are worth when new from $7 to $8. A gang of nets 
numbering fifty to seventy-five is set every day and left in the water 
for about three days. Three or four hauls are made each week. 

Operations begin in February, March, or April, according to the 
amount of ice in the lake, but sometimes fishing is carried on through- 
out the year. Trout is the only species caught in winter. Whitefish 
are found only in small numbers during any portion of the yearand 
after April are usually scarce. The nets are set in 38 or 40 fathoms of 
water; in spring, about 22 miles from shore; in summer, 10 to 25 miles, 
and in fall 25 miles. 

The largest catch in a single gang of nets in 1884 was 1,400 pounds 
taken by the Fred. Engle. The average haul the same year was 500 or 
600 pounds. Three-fourths of the catch of this vessel was taken in the 
fall and she stocked $3,500 in the year, representing about 90,000 | 
pounds of whitefish and trout. The steamer Z. Q. Rawson (7.05 tons | 
net) fished only two and a half months in the spring, stocking $2,500. 
The largest single capture of this steamer was 4,400 pounds. 

In 1885 the catch of the Fred. Engle amounted to 40,200 pound 
worth $1,608, of which yield only 200 pounds were whitetel: The Lea 
Q. Rawson fished off Frankfort, Mich., during a portion of the year, tak- + 
ing 170,000 pounds in the season, eon at $8,500. The steamer Annie | 
L. Brnéth (20.15 tons net) engaged a short time in the fishery that year, - 
making but twenty-eight hauls and then discontinuing the business. _ 
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s Whe capital invested in this fishery in 1885 was $23,570, of which 
$9, 100 was for steamers, $5,470 for gill-nets, and $6,000 for shore prop- 

_ erty, accessories and fixtures, and floating capital. Hight shoresmen 
_ were also employed in the fishery, in addition to the fishermen already 
; referred to. The catch in 1885 amounted to 208,600 pounds, of which 
— 106,000 pounds were whitefish and 102,600 Saaals were trout. The 
_ value of the yield was $10,530. These figures include the catch of the 
 set-lines used by the steamer fishermen, which amounted to 10,000 
4 pounds of trout, valued at $500. All of the fish were sold fresh, prin- 
- cipally in Chicago, about one-fourth being disposed of locally. 

. Set-lines.—In May, as soon as the days are long enough to admit of 
tending both gill-nets and set-lines, the latter are occasionally set while 
_ the steamers are running out to hanl their nets. The lines have from 
- four hundred to six hundred hooks placed 6 feet apart which are baited 
_ with ciscoes that have been caught by the mouth in the gill-nets. Trout 
averaging 10 pounds in weight are the only fish taken. No lines are 

set after the middle of July. 

 Haul-seines—Three of these were fished at Kenosha during the months 
_ of March and April, 1885. They were from 80 to 100 fathoms long, and 
_ were valued at $60each. The catch, which consisted chiefly of suckers, 

was partly shipped to Chicago and the remainder sold locally. The 

value of the fish was only about $100. 
- Fyke-nets and trammel-nets.—The catch of six small fyke-nets which are 
- setin Kenosha harbor in the early spring is made up of perch and bull- 
heads, which are eaten by the fishermen and their families. Only about 
1,500 pounds were taken in 1885, valued at $48. 

One trammel-net is set along the outer beach in spring for suckers, 
and the fishermen go out in a boat, one rowing and the other frighten- 
ing the fish into the net by striking the bottom. The catch is insig- 
nificant. 

_ History of the pound-net fishery.—In 1862 a fisherman began to use 

pound-nets at Kenosha; but he left the vicinity about 1876. Another 
man afterwards engaged in this fishery for two years, and a third fish- 
erman had five pounds in operation in 1880, but suspended business at 
the end of the year. The last pound-nets used in the locality were set 
in 1881. The species principally caught in the pound-nets was the 
perch. Whitefish and trout were seldom taken. 


50. WAUKEGAN, LAKE COUNTY, ILLINOIS. 


Geographical description —Waukegan, the principal city of Lake 
County, Ill., is situated about 35 miles north of Chicago and 50 miles 
south of Milwaukee. Its inhabitants, numbering 6,000, are principally 
engaged in mercantile business in Chicago and in manufacturing. 

History of the fisheries.—Waukegan is the only place between Chi- 
cago and Kenosha from which fishing is carried on. The early fishing 
was prosecuted with gill-nets, which have since gone entirely out of 
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use. Prior to 1855 there were but two gill-net fishermen in Waukegan. _ 


During that year five crews were organized, and in 1859 there were — 


thirteen gangs. The next year, however, all but one of the crews had 
left, and the fishery was practically discontinued, although after the 
date named there was a little irregular fishing for two or three years. 
In 1884 a steamer with a gang of nets was used at Waukegan, but the 
crew were inexperienced men and caught nothing. With the decline © 
of the gill-net fishery the pound-nets came into use, and although not 
very successful when first introduced (about 1867) have been continu- 
ously employed up to the present time, the fishery reaching its height 
between 1874 and 1878, when as many as 47 pounds were operated. 

Gill-net fishery.—The first nets fished were from 330 to 400 feet in 
length, 44 feet in depth, with a 44-inch mesh; they cost $5 each, and 
were made in Chicago. Twenty nets constituted a gang, and eighty 
nets a full outfit for four men, this number of fishermen usually work- 
ing together as partners, and keeping two gangs of nets in the water 
all the time. One gang was hauled daily, and the nets were taken 
ashore to be dried and mended, while another lot was put in their 
place. Buoys surmounted by flags 8 or 10 feet high were attached to 
the ends of each gang. Cedar floats 24 feet long and 1 inch square were 
placed at intervals of 9 feet along the top line. A stone sinker weigh- 
ing a pound was attached to the bottom of a net directly beneath each 
float. 

Fishing began in the latter part of March or early in April, and con- 
tinued till about the middle of November. Theseason of greatest yield 
was for two months in the spring, and again in August. Fishing was 
prosecuted three and one-half days in each week. The nets were set 
about 20 miles from shore in 35 fathoms of water, on a sticky blue clay 
bottom. 

From one-fourth to one-third of the fish taken at that time were trout, 
and a large part of the remainder were whitefish. The trout were most 
plentiful in May and June, and again Jate in fall. The largest specimen 
caught in that early period weighed 63 pounds after the removalof the — 
viscera; the average weight was 10 pounds dressed. Whitefish some- 
times weighed as much as 15 pounds dressed, 3 pounds being the aver- 


age. The daily catch did not vary much from 1,200 pounds of trout, — 


whitefish, and minor species. The average stock in a season for four 
men was from $1,000 to $1,100. | 
About three-fourths of the catch was shipped fresh to Chicago, which 


at that time had but two firms in the fish trade. The price received 


was 3 cents a pound, dressed, delivered at the train in Vere All , | 
the fish ranked as No. 1. 3 g 
Pound-net fishery.—As already stated, this fishery was most exten-_ = 


sive between 1874 and 1878. From the latter year there wasa gradual 


decline, and in 1884 and 1885 only thirteen pound-nets were set. These : i 
were operated by the same number of men. The fishery deteriorated 
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cs + 
‘chiefly because strong gales from the northeast injured or destroyed the 
ig nets, the waves frequently driving them upon the beach. 
At first the pounds were set in March, but now the 1st of May is the 
- opening of the season. They are left in until the middle or latter part 
‘of September, unless they are sooner injured by gales. 
The nets in 1885 were set along the beach north of Waukegan for a 
- distance of 7 miles in 18 to 26 feet of water, eight being arranged in 
_ pairs and five set singly. The leader is from 660 to 990 feet in length, 
and begins in water about 8 feet in depth; the mesh is 8 inches. The 
heart is made of netting with a 5-inch mesh, and approaches to within 
10 feet of either side of the end of the ier. It is continued forward 
_ to form the tunnel, which extends into the pot a distance of 15 feet and 
has a 10-foot entrance and a 2-foot exit. The pot is located 30 feet be- 
- yond the end of the leader, is rectangular in shape, stretches 12 feet 
% either side of the entrance of the tunnel, and has sides 30 feet long. 
_ When complete with stakes the nets cost $500 each. If patched they 
_ last three years. 
4 ‘The stakes used in the construction of the nets are from 28 to 35 feet 
long, 6 or 7 inches in diameter at the base, and 3 inches in diameter at 
the top. They are made of white or “bur” oak, and are cut by the 
fishermen in the woods near Waukegan. If cut when the sap is in the 
tree, the stakes last only from three to five years, but if cut in Novem- 
ber they can be used for six or eight years. Each stake is worth $2. 
The stakes are driven into the bottom to the depth of 5 or 6 feet; it 
costs $25 to put down the stakes for each pound. The apparatus used 
for driving the stakes is 18 feet high, with uprights 10 inches apart, 
- between which the hammer (weighing 110 pounds) plays. It is lashed 
~ upon two small boats which serve for its support when it is in operation. 
The species taken in the pound-nets at Waukegan are whitefish, 
trout, sturgeon, herring, suckers, perch, and lawyers; none of them are 
_ abundant except the first named. In 1884 the total catch was 72,000 
- pounds, valued at $3,000.. The yield in 1885 was less, the diminution 
_ being chiefly due to the influence of the winds, which have a marked 
_ effect on the abundance of fish in this section. If southerly winds pre- 
vail fishing is good, but if there is a continuance of northerly winds 
_ the fish move over to the Michigan shore, and are correspondingly 
scarce on the west side. 
The catch in 1885 amounted to 44,900 pounds, of which 35,000 pounds 
were whitefish and 4,000 pounds trout. Seven thousand fre hundred 
pounds of whitefish were smoked, yielding 5,000 pounds of the smoked 
article. All the other fish were sold fresh locally or shipped to Chicago. 
The value of the catch was $1,980. 
_ Preparing the fish for market—When the catch is landed it is taken 
to the fish-houses to be prepared for sale and shipment. The buildings 
are small frame structures, each provided with ice-chest, scales, bins, 
peressing table, washing trough, offal trough, etc. They often have a 
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shed along one side which serves as a store-house for barrels, nets, oars, — 


salt, etc. The houses are located on the sandy beach within a few feet 
of the water’s edge. When the boats arrive the fish are carried to the 
receiving troughs in front of the houses in barrows made of half-bar- 
rels with board handles. The troughs are inclined at a slight angle, 
and at the lower portion stands the cleaner, who culls the fish, scrapes 


their entrails into the waste tubs, plunges them into the wash trough, | 


where the dirt and blood are removed, and then passes them into the 
house for icing and shipment. The fish lose about one-twelfth of their 
weight in dressing. 

Attached to or near by the fish-houses are ice-houses made of rough 
boards, double-walied and lined with sawdust. Their size varies from 
14 to 30 feet in length, 16 to 20 feet in width, and 10 to 15 feet in height. 
They are often sunk 6 feet below the surface. 

Smoking of whitefish.—Some of the fishermen have little smoke- 
houses where the smaller fish are lightly smoked for local sale or ship- 
ment. These are mere huts, the largest being scarcely more than 7 
feet square. Smoking began in a primitive way in 1869, increasing in 
a few years till 2,000 or 2,500 boxes, containing 10 pounds each, were 
smoked annually. For four years prior to 1885 only a few fish had been 
shipped, but 300 or 400 pounds were smoked weekly for home use. 

The smoking process is as follows: The fish are cleaned and put in 
brine for three to five hours; they are then impaled in strings of five 
on wooden sticks or iron bars, and hung in the smoke-house for about 
an hour to drain. A hard-wood fire is then started and for about half 
an hour they are smoked with the door of the house open, to fix them. 
The door is then closed and the fish are exposed to the smoke of a hot 
fire for three or four hours longer to give them a good color. The fish 
lose one-third of their weight in smoking. | | 

About 5,000 pounds of No. 2 and No. 3 whitefish, herring, and small 
trout were thus prepared in 1885, bringing 7 cents a pound wholesale, 

Capital invested in the fisheries.—This amounted to $8,365, divided as 
follows: Thirteen pound-nets, $6,500; 5 pound-net and 11 other boats, 
$525; shore property, $1,340. 


56. CHICAGO AND SOUTH CHICAGO; COOK COUNTY, ILLINOIS. 


Relative importance as fishing centers.—The coast-line of Cook County 


south of Chicago stretchesefor a distance of 10 miles to the Indiana 
State line; it is low and sandy throughout its whole extent. Chicago 
and South Chicago are the only places in the county from which fishing 
is carried on. Although Chicago is the center of a large fish trade, the — 


commercial fishing in the immediate vicinity of the city is not at all ex- ; 


tensive, and the city depends on more distant waters for its supply of — 


fish. South Chicago, on the contrary, a town of 2,000 people at the— | 
mouth of Calumet River, about 12 miles from Univers is a fishing cen- — 


ter of some importance; it is a manufacturing and railroad town, and — 
ca 
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something of a summer resort, one of its attractions being the good 
fishing afforded on the piers. 

Non-professional fishing.—Pleasure fishing in both these places is fol- 
lowed by a great many people, and a large proportion of all the fish 
taken at Chicago is caught by persons not dependent on the fisheries 
for a livelihood ; hand-lines and dip-nets are used, most “of the fishing 
being done from the harbor piers and wharves. The dip-nets are either 
round or square, 8 or 10 feet in diameter; some are suspended from 


beams extending out over the water from the piers, being raised and — 


lowered by means of a pulley at one end of the beam and a reel at the 
other. Not «few men are more or less depeudent on this fishery for a 
living. Large, marketable fish are thus taken in paying quantities, but 
the chief use of the dip-nets is to provide minnows to serve as bait in 
pleasure fishing with hand-lines. Perch and eels are the species thus 
caught, the latter being taken in rather limited numbers. There is a 
little pleasure fishing from boats, the minnows in this case usually be- 
ing caught by the fishermen themselves in small hand dip nets. 
Species.—Perch is by far the most abundant species occurring in this — 


section, it being taken in nearly double the quantity of all the other 


fish together, as will appear from the summary given elsewhere. Her- 
ring and whitefish rank next, and sturgeon and eels are common. 
There are no trout, bass, or pickerel obtained in this part of the lake. 

Apparatus and methods of fishing.—Perch are taken at all seasons of 
the year when there is no ice, with dip-nets and hand-lines, as already 
described, and also with gill-nets, set-lines, and pound-nets. The gill- 
nets used for perch are about 150 feet in length, 4 feet deep, with a 14-inch 
mesh. They are set off the northern end of the city of Chicago, and 
off the section between Twenty-seventh and Thirty-ninth streets in the 
southern part. The gill-net grounds for the fishermen of South Chi- 
cago are 8 or 10 miles south of that place. 

The season for whitefish and herring is about the same as that for 
perch ; that is, it begins early in the spring and continues until the for- 
mation of ice in the fall. They are caught in gill-nets and pound-nets 
Similar in size and construction to those employed in other portions of 
the lake. Whitefish are thought not to spawn in this end of the lake. 

Sturgeon are taken in pound-nets and on set-lines. The latter are 
used mostly in the winter by sailors and dock men, who are otherwise 
employed in the summer. 

Trade.—All the fish taken at South Chicago are sent by wagons or 
by rail to Chicago in a fresh state, where they are disposed of to retail 
and wholesale dealers. The latter have apparatus for artificially freez- 
ing the fish, a considerable proportion of which are frozen for preserva- 
tion and shipment. From estimates furnished by competent authority 
the following statistical statement has been prepared, showing in detail 
the extent of the wholesale fish trade of Chicago. The table gives the 
quantities of fresh and frozen lake fish handled by Chicago dealers in 
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1885, together with the quantities obtained from the British Provinces, : 
and the amounts paid to the fishermen and received from purchasers 
by the wholesale dealers. | / 


Quantity of 


= frozen fish ; 
Total Quantity received Amount Amount 
Species. quantity | artificially | yy a ee 2 Lee: Kee eed 
handled. frozen. | and other | fishermen. | dealers. 
British pos- 
sessions. 
Pounds. Pounds. Pounds. 
TATION oo Sac olan oe Stace op mien en et 2, 171, 342 325, 701 19, 540 $97, 711 $130, 281 
nL Se See toga eS ae i ers Po 3, 414, 146 GGZ, S29 4) 722 e eee 136, 566 187, 778 
RERUNS Sb glo nara bho eres So ai 266, 000 26; OOOU rien. eae ae 7, 980 10, 640 
ARTE Le SS So corso en ee SR 1, 124, 000 562, 00077 20 ac eae 22, 480 33, 720 
Pike aad pickerel. ..- 2.02.0. n<sen=s 1, 050, 600 245, 120 35, 000 35, 018 49, 024 
aca crappies, sunfish, etc ............. iy 200d stan. nos: Sots eS 2, 916 3, 888 
i cees ae ee Gi ee Soo Re ene 151, 000 60, 4006) oe eee 3, 020 4, 530 
Cethieh and bull-heads.....-..-....2.2-.. 90, 600 D; 000 teow aiewteney 2, 718 4, 530 
Lawyers, suckers, etc....-........-.---- 0, 9007 22 ace 5 oe calle ate eee 764 1,118 
OAL 6 oces toate ence canaeeneiees 8,415,788 | 1, 907, 050 54, 540 209, 175 425, 509 


In 1879 the total quantity of fresh fish handled in Chicago was 5,910,570 
pounds. The figures in the above table, therefore, would indicate an 
increase of 2,505,218 pounds in six years. The extent of the salt-fish 
trade of Chicago in 1885 is shown in the following statement : 


: Number of 

Kinds of fish. half-barrels. 

PUA ATOMS 5 ois So ow cisialw Aa os vec ea ee wa cdntl'cs mbwapuisweS okt Shane SRRee yee eee ae Pee 45, 000 
nrg Wy IOAN eter. we Bein ok a /s's pp He's we cae Soe ptaitun ed ube Gane eer apeiciae Soe eile Seana are 22, 500 
ERS WO MMM ERAL Fr. ls oS Sinks win bwie u's webs Spe toda > bass Seewas woeIN Ree tage ee close Lee REI a aaa 5, 500 
eae hee CEODOW DG. = chin tcks daxawcs> = Lesage sda sp eeebas-b odoin teats Sas teee cee epee ee 30, 000 
ast SO OPOL (6s ieee cone no ss 4s nee e saw poo Cie as aafe Meee ee eens ate ee ee aed 2, 000 
Se OLS AT, ONO! (cide laine or Eek ee xno Aende sta one mace paces nce ee eae eee 4, 250 
PIECES An CIBCOGR on cea ors ea ud he aa Ss een et Pelvuhe see kcueees Soon uM SRR eae 35, 000 
PRULGEMCE IBID Sent Son ske esc k ae de cada - Seba ohhice cme doa. duchin awe on kee Lee ee 7, 000 
PEMD S550 a sik Anis ~ wv Sota kle Siete Se vee k SORE Ee RECTOR Pate eee kd es ME ooeeee Asta Sapo 151, 250 

Total pounds . pat eA hee Re plvarais CRN oi het Ae SN ae MUP TRS PA ETE ER 


The prevailing wholesale prices of fresh fish in Chicago in 1885 were 
as follows: 


| 
: ; Paid to |Received by 
Kinds of fish. fishermen.| dealers. 


Cents. Cents. 
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Statistics.—In 1885 there were in this section 30 professional and 363 4 . 
semi-professional fishermen, and 60 shoresmen and preparators, upon ~ 
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whom about 720 persons were dependent. They used 2 fishing steamers 
valued at $16,000; 42 boats valued at $2,695; 480 whitefish gill-nets, 
- 132,000 feet in length, 62 herring and perch gill-nets, 8,675 feet in length, 
the total value of gill-nets being $3,788; 10 pound-nets, valued at 
84, 600; 234,000 feet of set-lines, with 23, 400 hooks, valued at $200; 
4 and Pencullanéous apparatus and shore Pe fixtures, fish cars, and 
: working capital to the value of®$310,185, giving as the total amount of 
7 capital invested in the fisheries $337,468. 

The yield of the fisheries of this section in 1885 was somewhat smaller 
“than in 1884, owing, it was believed, to protracted cold and stormy - 
weather preceding the close of the fishing season. The quantities of the 
i various species taken were : 


Pounds 
| Jo oe eR OS 2 Cees ar ae 81, 696 
3 LT RR SR ep ee eee eer 75, 165 , 
a SURE OMY oat eae ee ree ar ores eo ois s cate en cin ani 101, 362 
. PT OLOM tas 22s She Pas cacti ena ees a seca Bite Beat to kae weard wise 575, 025 
F els, tanminh, and-opmer fish 2222 5.222.525.2521... -..- 27, 927 
q The manufactured and secondary products consisted of 230 pounds 


_ of caviare, 80 pounds of isinglass, and 80 gallons of sturgeon oil ; these 
were all prepared by one man, in South Chicago. The value of the 
_ fishery products was $72,041. 


57. INDIANA. 


General remarks.—The coast-line of Indiana, about 40 miles in length, 

is less in extent than that of any other state bordering on the Great 
Lakes, and the fisheries are of small importance. Indiana borders on 
_ the extreme southern part of Lake Michigan, and its shores are sandy 
and hilly throughout. ‘There are but two places in ‘the state from 
which fishing is carried on, and only one of these engages in fishing to 
any considerable extent. This is Michigan City, near the eastern state- 
line, in Laporte County, a railroad, manufacturing, and lumber town of 
7,800 inhabitants. At one time fishing was one of the most important 
occupations of the people, but since 1879 there has been a gradual de- 
_ cline in the business, owing to the decrease of whitefish and sturgeon ; 
perch, however, have been steadily increasing in abundance. One 
q crew of pound-net fishermen, it may be said, were taking as many fish 
as ever in 1885, and believed the decrease is only apparent, the stormy 
weather preventing fishermen from going out into the lake after the 
fish. 
From City West, an unimportant community in Porter County about 
10 miles west of Michigan City, and the only other fishing center in the 
State, a little seine and set-line fishing is done in the spring and fall by 
‘two or three men from Chesterton, an inland town; six pound-nets, 
fished by as many men, are also set off the place, and are operated by 
two firms, one of which belongs at Toledo, Ohio, and uses the same nets 
at Monroe, Mich., on Lake Erie. 


. 
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Pound-net fishery.—The pound-net fishery is the most important one 
at Michigan City. In it are engaged thirty-four men with twenty- 
Six nets, divided among seven firms. Gill-nets and set-lines are also 
fished by the pound men. The pound-nets are set in water from 20 to 
60 feet in depth, have leaders from 1,000 to 1,300 feet long, the mesh of 
the leaders being from 6 to 8 inches, that of the bowl from 3 to 4 inches ; 
they cost from $200 to $800 each. . | 

Other fisheries.—Gill-nets are used for whitefish, trout, herring, and 
perch throughout the year when there is no ice... Set-lines are fished in 
the fall, chiefly for sturgeon and perch. 

Fishing grounds.—Pound-nets are set east and west of Michigan City 
to a distance of 5 or 6 miles. The gijl-net fishermen set their nets from 
2 to 20 miles from the shore. Owing to the fact that the fish do not come 
so close into shore as formerly, the fine seining grounds in this vicinity 
have been abandoned for a number of years. This has also necessitated 
_the use of longer leaders in the pound-net fishery. : 

Disposition of catch.—Nearly all the fish landed in this section are | 
shipped by the fishermen to market in a fresh condition. The few that 
are salted are intended for home consumption. About three-fourths of 
the yield go to Chicago, and about one-fourth to the inland towns of 
Indiana. , 

Statistics—There were in this section, in 1885, 41 professional and 24 
semi-professional fishermen, and 1 preparator, upon whom about 175 
persons were dependent. The fishing apparatus and property consisted _ 
of 4 fishing-steamers, valued at $8,500; 41 boats, valued at $3,105; 799 — 
whitefish, trout, herring, and perch gill-nets, 259,950 feet long, valued 
at $4,817; 29 pound-nets, valued at $17,600; 3 seines, 1,980 feet long, 
valued at $210; 250,000 feet of set-lines, with 30,000 hooks, valued at — : 


$317; and miscellaneous apparatus, shore property, and working capi- 
tal, valued at $13,975; the total capital invested in the fisheries was — 
$48,524. E 
The yield of the fisheries comprised 175,161 pounds of sturgeon, 5,500 _ 
pounds of herring, 134,890 pounds of whitefish, 34,215 pounds of trout, — 
93,740 pounds of perch, 4,330 pounds of suckers, and 560 pounds of éels. | 
To these figures should be added the following quantities of salt and — 
smoked fish: Sturgeon, 1,700 pounds smoked ; herring, 2,000 pounds — 
salted; and whitefish, 2,000 pounds salted, of which 1,300 were No, 
4. eal. 700 pounds No. 2. The total Paine of these predate was 
$17, 673. * 
Secondary products.—The secondary and manufactured products were 
8,600 pounds of caviare and 780 gallons of oil, valued at $1,172. — 
The caviare was all made by one firm at Wichivan City and sold for ng 
10 cents a pound. One man buys refuse fish of all kinds and makes oil Z| 
therefrom; the scrap is not utilized. The market for the oil is Chi- | 
cago, where 40 cents a gallon was obtained for it in 1885. _ 
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58. BERRIEN AND VAN BUREN COUNTIES, MICHIGAN. 


Location of the fisheries—There are three fishing communities in this 
_ section, New Buffalo and St. Joseph, in Berrien County, and South 
Haven, in Van Buren County. Of these places St. Joseph is by far the 
most important, both as regards the extent of its fisheries and in other 
respects. At one time the people of New Buffalo were more extensively 
engaged in fishing than in 1885, when it had only six fishermen and its 
_ 700 inhabitants were chiefly railroad men and merchants. It is situated 
4 near the southern county line, and the shore on either side is sandy and 
broken by hills. St. Joseph, a town of about 3,500 people, is nearer the 
northern county line, at the mouth of the St. Joseph River. It hasa good 
harbor, two lines of steamers plying daily between it and Chicago; is a 
lumber center of importance; and has a large fishery interest. About 
two-thirds of the people are of German descent. South Haven is at the 
mouth of the South Black River. Its people, numbering about 1,900, 
are chiefly engaged in farming, lumbering, and mercantile pursuits. 
Over a hundred men were at one time employed in the fisheries at this 
place; in 1885 there were only thirty-six fishermen, and of these but 
fifteen were professional. 

Fisheries of New Buffalo—In 1879 the fish taken at New Buffalo 
amounted to 75,000 pounds; in 1885 the catch was but a little more than 

one-tenth as much, viz., 7,800 pounds. The apparatus consisted of one 

pound-net, fifty whitefish gill-nets, and set-lines with three thousand 
three hundred hooks, together with some minor apparatus. The only 
fish caught are perch, whitefish, and sturgeon; the first named consti- 
tuting more than two-thirds of the total yield. The value of the prod- 
ucts in 1885 was $290. 

The fishermen of St. Joseph.—Nine-tenths of the fishermen of St. 
Josephare Germans. They have at times met with serious disasters and, 
in addition to losing much valuable apparatus by storms, twenty-seven 
fishermen have lost their lives during the past twenty-five years. The 
men employed in the fisheries in 1885 numbered seventy-three profes- 
sionals and sixteen semi-professionals, with five shoresmen and prepar- 
ators. The greater part of these are hired by the firms operating the 
different fisheries, and receive from $1.50 to $2.50 per day, $2 being 
the average daily wages. 

Pound-net fishery of St. Joseph.—The pound-net fishery carried on from 
St. Joseph is important and increasing yearly. The number of nets 
operated in 1885 was thirty-two, this being an increase of eleven nets 

- over 1884. The nets are fished chiefly in the spring and fall, and take 
small whitefish and trout, sturgeon and herring. They are also set in 
the summer when there are runs of fish close in shore. The pound- 
_ net grounds are from 1 to 12 miles north and south of the town. The 
_ inner ends of the leaders are from 1,000 to upwards of 7,000 feet distant 
from the shore. The average gross stock of the pound-nets in 1885 was 
— $390. 
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Gill-net fishery of St. Joseph. —Gill-nets are éeteunieake operated at 
St. Joseph at all seasons when the lake is free from ice. In 1885 they 
numbered 2,750, having a total length of 626,130 feet, and were valued 
at $13,439. They are provided with wooden floats and leaden weights. 
Large whitefish and trout are taken in them. No nets are used for 
Sturgeon or herring. 

Seven fishing steamers, used both in the pound and gill-net fisheries, 
belonged at St. Joseph in 1885. They were valued at $27,000. Their 
crews numbered from three to seven, five being the average. They 
- varied in size from 5 to 20 tons, net. 

Past and present yield of St. Joseph fisheries.—While the catch of in- 
dividual fishermen may have been less than in previons years, the actual 
yield of the fisheries in 1885 was considerably in excess of that for 1879. 
In the latter year the total catch of the St. Joseph fishermen amounted, 
in round numbers, to 500,000 pounds, of which about one-third were 
trout. In 1885 the total_quantity of fish taken was 678,835 pounds, 
divided as follows among the different:species : ; 


Pounds 

MEOW eee we oe acti: oacn Ss edu ne wee ae sores eee 242,143 -« | 

SUNT MOON is ssi s sac bee odes beet ee eee emcee aes 171, 630 4 

Whilst 205.0 ee eee ee 159, 862 F 

POPOR: Fc tea bel nei ok» Sd bo SS ae ea eee 62, 700 . ae 

Plerrih feo a cea An ves bal g Ce ee 25, 500 4 

DUCK OSs 06 ces Soke Lae eerie ie clei a ean eran ae 12, 000 a 
Bull-heads. and catfish 2.2.20. - 20k ssc tedewtn sv eaues 5, 000 ‘q 

The value of these products was $25,493.82. Of the trout, 500 Ae 
and of the whitefish, 4,800 pounds, were salted. 7 
Secondary products of St. Joseph fisheries—Two men at St. Joseph 
are engaged in trying out oil from refuse fish obtained around the 
docks. They made 1,700 gallons in 1885 which sold in Chicago at from 


25 to 35 cents a gallon. One man manufactured 16,625 pounds caviare 
in 1885; this was shipped to Europe. The sturgeon roe was bought — 
of the fishermen at 5 cents a pound, who disposed of 14,500 pounds of 
roe and 3,825 sturgeon sounds. ‘The value of these secondary products 
was $3,256. 

‘The fisheries of South Haven.—The fishing at South Haven is chiefly 
for sturgeon, which appear to be partial to the local waters and can be 
taken whenever the lake is sufficiently free from ice to use set-lines. 
It is probable that spawning-grounds for this species occur not very 
distant from South Haven. Whitefish are not scarce, but are not — 
much sought for; they are taken in gill-nets, of which there were four ~ 
hundred and ten in 1885. Two pound-nets belonging to a Toledo fish- q 
erman were set off the shore, a few miles below South Haven, during ~ 
a portion of the year. A little seining was done, with three small seines, — 
at the mouth of the river. The fishery is unimportant, perch being 
chiefly taken. One South Haven steamer used set-lines and gill-nets— ‘- 
for sturgeon. She had forty nets, which were the only ones used for | ~ 


— 
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- sturgeon in fia section. Whitefish and trout gill-nets were also set 
by this vessel. Two other steamers from Chicago fished for sturgeon 
_ with set-lines during the winter of 1884-85, making South Haven their 
headquarters. 
Products of South Haven fisheries.—The yield of the fisheries of South 
_ Haven consisted of 51,760 pounds of sturgeon, 20,030 pounds of white- 
fish, 13,400 pounds of trout, 4,000 pounds of perch, and 600. pounds of 
E eels; the whole being valued at $4,310.50. The secondary products 
| were valued at $741, and included 6,500 pounds of caviare, 1,400 
; 
} 


a 
: 
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pounds of sturgeon roe, and 420 sounds. All the fish not consumed 
locally were sent to Chicago by steamer. 

Statistical recapitulation.—The statistics of the three towns which 
have been referred to are as follows: The total number of men em- 
ployed was 136, of whom 90 were professional and 41 semi-professional 
fishermen, and 5 shoresmen and preparators. The apparatus and other 
fishing property used comprised 10 steamers; 10 gill-net boats; 45 
other boats ; 3,210 whitefish and trout gill-nets, 762,130 feet in length; 
40 sturgeon gill-nets, 12,000 feet in length; 35 pound-nets; 3 seines, 
1,686 feet in length; 1 fyke-net ; 1,033,000 feet of set lines, with 102,800 
hooks; and other miscellaneous and minor apparatus. 

The amount invested in steamers and boats was $43,592; in gill nets, 
$15,989 ; in pound-nets, $14,150; in seines, fyke, and set-lines, $1,378 ; 
in other apparatus, $3,520; in wharves, buildings, and other shore prop- 
erty, $11,600; the total capital, including $4,250 in cash, being $94,479. 

The total quantity of fish landed was 776,425 pounds, divided among 
the various species in the following proportions: 


Pounds 

a ee ee Meter e os haat em see en ceiee a aowobee 259, 543 

‘ tS CO hort co eee Some hee on oy oe 223, 590 
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RCs eee are tela Seed hoe neta a ot Gee CaS whew e ot chloe 72, 200 
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EN re Na ot ls 2 iia af fore Brace halt, ewes Lo aes oaaae 600 


_ All the above fish were sold fresh, except 4,800 pounds of whitefish and 

500 pounds of trout, which were salted. The selling price of the fish 
- was $31,101, to which should be added $2,989, the amount accruing from 
the sale of the following secondary products: 23,125 pounds of caviare, 
15,900 pounds of eggs, 4,245 bladders, and 1,700 gallons of oil. This 
gives a total of $34,090 received for all kinds of fishery products. 


59. ALLEGAN COUNTY, MICHIGAN. 


Shore and population.—That portion of Allegan County bordering on 
‘Lake Michigan is 28 miles in length and is sandy throughout. The 
only fishing center of any importance is Saugatuck, situated on the 
21200 River about 3 miles from its mouth and three-fourths of a 
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mile overland from the lake. It has about 800 inhabitants, who are — 
mostly Americans, engaged in farming, and, to someextent, in boat build-— 4 
ing. The fishermen are nearly all of German descent, and live together 
at “fish town,” at the mouth of the river, from which all the fishing is 
done. 

Set-line jfishery.—Although gill-nets and pound-nets are extensively 
employed, the set-line or trawl is the favorite apparatus here. To illus- | 
trate by figures the extent of the set-line fishery, it may be stated that 
the lines used in 1885 had an aggregate length of 1,787,500 feet, or 338 

- mniles, while the hooks numbered 168,000. Minnows are used for bait. 
Sturgeon and trout are thus caught, the former in greater quantity, and 
very exceptionally whitefish are alsosecured. Each of the six steamers 
fishing at Saugatuck employed set-lines along with other apparatus. 

This fishery is followed chiefly in the fall and winter. ‘The sturgeon 
caught average about 30 pounds dressed, this being considerably smaller — 
than the average weight ten or fifteen years ago. 

Other fisheries.—Sturgeon are also caught in gill-nets (of which 165 
were set in 1885) and in pound-nets. 

Trout and whitefish are taken in gill-nets and pound- nets (1,082 gill- 
nets and 11 pound-nets being employed); the latter species is the most 
abundant one at Saugatuck. Good spawning grounds for whitefish 
and trout occur on ‘ Honey Comb” Reef, about 14 miles southwest of 
the mouth of the river, in from 3 to 12 fathoms of water. 

~The other fish occurring in this section are not taken in sufficient 
numbers to be of any importance, with the exception of perch, as will 
appear from the statistical summary. ‘They are bass, pike, catfish, and — 
suckers. 

Fishermen and lay.—The number of fishermen at Saugatuck in 1885 
was fifty-seven, of whom twenty-six were professionals. When hired, _ 
the fishermen receive from $25 to $30 a month and board, or $2 aday. 
The firms prefer to hire by the day, but when they do so have to run 
the risk of not being able to secure the men’s services when wanted. — 
In many cases the shore fishermen and steamer’s crews join forces with 
this understanding: the former furnish bait and apparatus, and the 
latter set and haul the gear, bring the fish to port, and take two. thirds | = 
of the catch as the steamer’s share. > 

Statistics—More than $30,000 were invested in the fisheries of thid = 
region in 1885, as follows: 6 fishing steamers, worth $15,000; 7 gill- net } 
boats and 25 other boats, worth $1,810; 165 sturgeon gill- nate 36, 31900 . 
feet long, 1,082 whitefish and trout giil- wets, 238,726 feet long, 10 other ; 
gill-nets, 1, 300 feet long, worth $5,638; 11 pound-nets, worth $2,700; | 
1,787,500 Foot of set-lines, with 168, 000 hooks, worth $1,135; 1 seine Pig 

1 "390 feet in length, worth $100; 2 fyke-nets, worth $20; athe appa- i 3 4 
~ ratus, worth $1,700; wharves, buildings, etc., worth $2,165; and work: a 
ing capital to the amount of $600. 
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The yield, valued at $16,845, was as follows: 


2 
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Trade.—With the exception of 1,100 pounds of whitetish, which were 
- salted, all the above were sold fresh. The local demand was not great, 
and the bulk of the products was sent to Chicago. 

Two firms incidentally bought sturgeon roe and bladders, preparing 
therefrom 9,875 pounds of caviare and 125 pounds of isinglass. Two 
hundred gallons of oil were also extracted from refuse fish. The value 

of the raw products to the fishermen was $318. 4 
Fisheries of Ganges.—At Ganges, a very small village south of Sauga-_ 
tuck, seven men engage in fishing at times, but are not dependent on 
the water for a living. Their apparatus and catch have been included 
_ with those of the fishermen at Saugatuck. They used one pound-net, 
one seine, and a few gill-nets and set-lines, taking, in 1885, 24,113 pounds 
of fish, valued at $898.91. Whitefish and sturgeon formed almost their 
entire catch. 
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60. GRAND HAVEN, OTTAWA COUNTY, MICHIGAN. 


Character of the town and its fisheries—Grand Haven is a town of 

6,000 people, on Grand River, about 1 mile from its mouth. Lumbering 

is the principal occupation of the inhabitants, a large proportion of 

_ of whom are Dutch. Four steamers belonged at Grand Haven in 1885, 

and from them the principal fishing was carried on.- Only three sail- 
boats were used. : 

Gill-nets are extensively employed both for whitefish, trout, and stur- 

geon, 1,921 being fished in the year covered by this report. | Prior to 
1885, gill-nets were almost the only apparatus used, but in that year a 
number of fishermen set pound-nets. These were fished throughout 
the season without much success, due, it is thought, to the unfamiliarity 
of the fishermen with this form of apparatus. Two nets were used in 
1884 and thirteen the next season. In 1885 the average stock was 
$340—only a few dollars more than the average cost of the nets. 
Indian fishermen.—At the “fish town” opposite Grand Haven is a 
small party of Indians who fish little themselves but clean the catch 
of the steamers, taking their pay in fish. They also make oil from the 
refuse, and buy a few fresh fish to smoke for their winter’s use. Spear- 
ing and hand-lining is followed by Indians on Grand River, but they 
Seldom fish in the lake. 

Fishermen of Grand Haven and Holland.—In 1885 fifty-two men were 
engaged in fishing at Grand Haven, nearly all of whom were Dutch. 
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There were four other men at Holland, in the southern part of the county, 
who fished at times during the year and who should be added to the 
number given above. ‘The fishing they do is unimportant, however, 
owing to the absence of any local demand for fish and the distance of 
markets. About one hundred and twenty-five persons are dependent 
on the fishermen of this county. 
Statistics of apparatus and products.—The apparatus used in 1885 was — 
as follows: 


A fishing st€4Mers-5 dese. ceuts 25 eas els Pai eM tet a | $11, 200 
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ARAN HE st ic Oh at's an Sodee eben gees Sac p eee be eee 700 
LOCAL WUMIS 5k. da oko ae os at eaat he Reet ee 28, 071 


The total yield of the fisheries of Grand Haven was 421,929 pounds, 
consisting of 166,196 pounds of herring, 102,405 pounds of trout, 87,245 
pounds of whitefish, 52,868 pounds of sturgeon, and 13,215 pounds of 
perch, pike, and suckers. The value of the catch was $16,401.64. The 
catch at Holland was 13,750 pounds of perch, sturgeon, and whitefish, 
of which more than three-fourths were perch. The value was $240. 

The secondary products were valued at $1,267, and consisted of 7,500 
pounds of caviare, 1,100 gallons of oil (made by Indians), and 150 pounds 
of isinglass. 


61. MUSKEGON AND MONTAGUE, MUSKEGON COUNTY, MICHIGAN. 


Recent origin of Muskegon jfisheries.—The fisheries of Muskegon are of 
comparatively recent origin. No mention is made of them in the Geo- — 
graphical Review of the Fisheries of the Great Lakes in 1879,* and it — 
may be assumed that they have sprung into existence on a commercial 
scale since that time. i ‘ 

Character of the town.—Muskegon is a town of 18,000 people, near — 
the head of Muskegon Lake, about 5 miles from Lake Michigan. The ~ 
shores on either side of the mouth of the lake are made up of sandy — 
hills and bluffs. The people, many of whom are foreign-born, are — 
chiefly engaged in lumbering; and about fifty saw-mills are maintained 3 
on Muskegon Lake. ar 

Fishing grounds.—The fishing is prosecuted from Port Sherman, at z 
the mouth of the lake. This place is simply the headquarters of the — 


;, 
y 
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* The Fisheries and Fishery Industries of the United States. 4°, 1887, Section II, — 4 
Geographical Review of the Fisheries, i a 
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“b being about 13 miles from shore in from 10 to 12 fathoms of water. 
Effect of sawdust on fishing grounds.—The fishermen appear to be con- 
_ siderably hampered in their operations by the presence of great quan- 
_ tities of driftwood and sawdust from the mills. At times this débris cov- 
ers the lake for miles around and very seriously interferes with seining 
and netting. The most disastrous effects, however, are seen on the fish 
_ themselves, especially during the spawning season. Spawning grounds 
formerly existed in this vicinity, but they have been deserted for some 
_ years, owing to the deposits of sawdust thereon. 

_ Apparatus used at Muskegon.—Gill-nets for sturgeon, whitefish, trout, 
_ and herring are in common use at Muskegon, but are being superseded 
by pound-nets, of which eleven were operated in 1885—an increase of, 
_ six over the previous year. There is a little seine fishing carried on, 
but, as previouly stated, this is interfered with by the driftwood from — 
the mills. Set-lines are used rather extensively. Two steamers fished 
- gill-nets and set-lines from here in 1885, taking their catch fresh to the 
Chicago market. 

5 Statistics of Muskegon fisheries.zThere were 46 fishermen in this place 
in 1885; of these 28 were professionals. About 96 persons were de- 
Baident on the fishermen. 

The following is a detailed statement of the apparatus and capital . 
a invested in the fisheries of Muskegon: 
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The catch was valued at $10,456. It consisted of 94,054 pounds of 
sturgeon, 39,252 pounds of herring, 31,252 pounds of whitefish, 43,790 
pounds of perch, 17,000 pounds of catfish and bull-heads, 14,032 pounds 
of trout, and 8,000 pede of suckers. These were all sold fresh, mostly 
in Chicago. 

- The secondary products derived from the fish were 4,300 pounds of 
caviare, 100 pounds of isinglass, and 60 gallons of oil, the total value of 
Which was $576. 

H. Mis, 1383-—-—12 
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Montague and its fishermen.—The fisheries of Montague are very sim- 
ilar to those of Muskegon. The town itself is on a small lake some dis- 
tance from Lake Michigan, and the fishermen make their headquarters | 
at the mouth of White Lake, where there is a good harbor. Mon- 
tague has 2,500 inhabitants, who are largely interested in lumbering, 
while the fisheries, although increasing, are as yet of minor importance. 

The fishermen, of whom there were thirty-five in 1885, are Americans, — 
Germans, Danes, Irish, and Norwegians, the first predominating. | 

Pound-net fishing from Montague.—Pound-nets were principally used 
in 1885, twenty-eight of them being set. Hach gang has its own local- | 
ity, and occupies about the same grounds from year to year. Pounds 
are usually set by May 1 and remain in the water till October or the 
1st of November. The water in which the poles are driven is shallow, | 
with sand or clay bottom. 7 

Apparatus and capital in Montague fisheries.—There were employed in 
the fisheries of Montague in 1885 3 fishing steamers, worth $6,500, and — 
8 gill-net and 39 pound-net and other boats, with a combined value of 
$1,347. The apparatus of capture consisted of 395 gill-nets, with a— 
length of 158,965 feet, valued at $2,341; 2 seines, 562 feet long, $50; 
28 pound-nets, $5,075; 2 fyke-nets, $20, and 268,000 feet of set- Hines! | 
with 27,700 hooks, $950. The wharves and puiMdives had a value of 
' $660, and the fixtures and accessories a value of $637. The total 

amount of capital invested in the fisheries was $16,880. 4 

-Products.—Sturgeon is the most profitable species taken here. It is 
caught with set-lines and in pound-nets, only one gill-net being em- 
ployed in 1885. The average weight of the dressed sturgeon was about 
33 pounds. The catch in 1885 amounted to 98,798 pounds, of which 
3,000 pounds were smoked. ‘The fish were worth about 5 cents a pound © 
in 1885. The foregoing quantity yielded 3,800 pounds of roe, which 
sold at from 34 to 4 cents a pound, and 850 swim-bladders, worth 3 
cents each. a4 

Neither whitefish nor trout were abundant, but both were of large. 
gize, averaging 5 or 6 pounds each. They were taken in gill-nets and: 
pound-nets, 24,153 pounds of the former and 17,474 pounds of the latte & 
being landed in 1885. Three hundred pounds of trout were smoked. — 

Herring are not abundant, only 16,460 pounds being caught. Of this § 
quantity 500 pounds were noiee: They are taken only in pound- nets y 
no gill-nets for herring being used in this place. 

The other kinds of fish occurring in this section are perch and pik ke 
of which 4,667 pounds and 1,975 pounds, respectively, were canghtfan 4 

The eat value of the products was $6,596. Bt 

Secondary products.—One firm from Sandusky, Ohio, made cavia | 
isinglass, and oil at Montague, and 1,425 pounds of caviare, 150 pounds ‘ 
of isinglass, and 315 gallons of oil were manufactured. These prepared 
products sold for $460. Soa 
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62. OCEANA COUNTY, MICHIGAN. 


~ Phe fishing stations.—Clay Banks, Benona, and Pentwater are the © 
only communities in Oceana County from which fishing is carried on, and 
the fisheries of Pentwater are the only ones that have any considerable 
commercial importance. Clay Banks and Benona are small villages of 
about 100 people each, situated north of Montague. The inhabitants 
are chiefly farmers, and but four men in the former and two men in the 
_ Jatter are engaged in fishing. 
% Fisheries of Clay Banks.—At Clay Banks the apparatus consisted of — 
three pound-nets, and the catch, amounting to 38,300 pounds and val- 

~ ued at $1,500, was made up as follows: 
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Fisheries of Benona.—The fishermen of Benona operated 2 pound-nets 
and 105 whitefish and trout gill-nets. Their catch was 4,180 pounds of 
sturgeon, 6,800 pounds of whitefish, and 2,760 pounds of trout; and sold 
for $568. 

The fisheries of Pentwater—Pentwater is a town of 1,500 people, on a 
small harbor in the northern part of Oceana County. The shore on 
either side is made up of clay,and sand banks. Lumbering is the 
principal occupation of the people. ‘The fisheries have increased since 
1879, when there were but four men engaged in fishing and the yield 
was only 7,000 pounds. In 1885 there were twenty-two professional 
and two semi-professional fishermen, and the catch was twenty-five 
times that of 1879, as will appear from the context. 

Apparatus and methods of Pentwater fisheries—Pound-nets are more 
extensively used at Pentwater than any other form of apparatus. 
Seven gangs of fishermen, consisting of twenty-two men, operated 
twenty-one pound-nets; the same men fished one hundred and twenty- 
nine whitefish and trout gill-nets, two seines, and 58,000 feet of set- 
lines. But the pound-net fishery consumed most of their time, and the 

other apparatus was used incidentally rather than regularly. The men 
have shanties on the side of the harbor opposite the town, and remain 
there during the fishing season. About half the pound-nets are set 
_ double, but in no case are more than two set together. The leaders of 
_ the pounds are about 1,300 feet in length with 8-ifich mesh; the mesh 
of the bowls is 3 or 4inches. The pounds are set as soon as the ice 
_ moves out, and are left in the water until November. As in portions 
_ of the lake farther south, the fishermen here are troubled by the pres- 
_ ence of quantities of sawdust and drift-wood from the saw-mills. There 
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was one steamer at Pentwater sided in potnedtnn with the fisheries; 5 
she carried four men, and tended pound-nets exclusively. eae 4 
Products of the fisheries of Pentwater.—The yield of the fisheries of 39 
Pentwater amounted to 174,268 pounds, and included 67,591 pounds of 
sturgeon, 60,500 pounds of whitefish, 20,775 pounds of trout, ‘u 652 pounds 
of perch, 5,800 pounds of pike, 4,000 pounds of suckers, and 3,950 
pounds of herring, the entire catch being valued at $7,789, To thissum 
should be added $190, the value of 9,000 pounds of sturgeon roe and 
1,005 sounds. The manufactured products were 6,300 pounds of caviare, 
- which sold for $630, and 75 pounds of isinglass, valued at $98. 

Market.—Chicago is the market for the fish, which are packed in ice 
in fish-cars and shipped by steamer. TF ish-cars are not used below — 
this place on the eastern shore of Lake Michigan; twenty-nine were 
employed in 1885. 

Statistics —A complete statistical demi ecas' for the entire county fol- 
lows: 

Men: Twenty-eight professional fishermen, 2 semi-professional fisher- 
men. Persons dependent, about 60. 

Apparatus: One fishing steamer, $1,400; 4 gill-net boats and 21 other 
boats, $2,645 ; 254 whitefish and trout gill-nets, 50,800 feet in length, 
$948; 26 pound-nets, $7,415; 2 seines, 1,615 feet in length, $160; 
80,000 feet of set-lines, 8,500 hooks, $95; 29 fish-cars, $375; other 
apparatus and accessories, $500; wharves, buildings, etc., $1,110; cash 
capital, $150. Total capital invested in te fisheries, $14, 798. cee 

Products: Fresh fish: Sturgeon, 86,771 pounds; whitefish, 80, 500 af 
pounds; trout, 28,535 pounds; ca 13,152 pounds; vite! 7,000 © 
pounds; suckers, 4,000 pounds; herring, 3.950 pounds; total, 293,708 
pounds. Salt fish: Sturgeon, 200 pounds; whitefish, 1,700 pounds; — 
trout, 500 pounds; pike, 200 pounds; total, 2,600 pounds. Secondary — 
products: 9,000 pounds of sturgeon eggs, 1,005 sturgeon sounds. — 
Manufactured products: Caviare, 6,300 pounds; isinglass, 75 pounds. — =a 
Value of salt and fresh fish, $9, 857 ; ; secondary per $190; manu- 


factured products, $728. i 
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63. MASON AND MANISTEE COUNTIES, MICHIGAN. 


Fishing centers.—The fisheries of this section are centered in Luding. ‘ 
ton, Mason County, and in Manistee and Portage Lake, Manistee 7 
County. om 

Ludington and its fishermen.—Ludington is a lumbering town of 4, 000 q 
inhabitants, many of whom are foreigners. It is situated on Pere Mar. 
quette Lake, about a mile from the shore of Lake Michigan. The fish- 7} 
ing settlement is at the mouth of the harbor. There were twenty- six q 
_ fishermen in 1885, most of them being Norwegians. fl 

Gill-net fishery of Ludington.— Whitefish and trout gill-nets are more 4 
extensively used than any other form of apparatus, five hundred and 
ninety having been fished in 1885, Owing to the fact that the fish keep @ far 
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_ offshore the fishermen are obliged to start for the grounds early in tie 
morning, and it is frequently late at night before they return with their 
fares. It is believed that the large quantities of sawdust in the water 
. near the shore have caused the fish to frequent the deeper water in the 
- center of the lake instead of coming nearer the land as formerly. The 
average stock of individual gill-nets in 1885 was between $9 and $10. 

There was one fishing steamer employed from Ludington ‘in 1885, 
This carried five men, and fished one hundred gill-nets, running outabout 
18 miles from shore and setting the nets in 80 fathoms of water. This 
vessel also tended two pound-nets, located north of Ludington, during 
_ the months of June and July. The catch of the gill-nets by months and 
by kinds of fish is shown in the following table: 


Species. Apr. | May. | June. | Aug. | Sept. Oct. Noy. Dec. | Total. 
Pounds. Pounds. Pounds. Pounds. Pounds.| Pounds.|Pounds.| Pounds.|Pounds. 
POKING 2 So asicect's Sa sees 5, 610 9, 840 8, 330 5, 435 5, 460 | 17, 445 6, 460 4, 000 62, 580 
TT ee ee BH he Bree Renee rc Fi ed PAM 3, 120 
ATE See aie sae eee Pee Ty6TO Wes S 2 tenets 370 375 | 3,265 
Motaby 2cn cu Lee. 6,715 | 13,950 | 8,330| 5,560 | 5,760 | 17,445,| 6,830 | 4,375 | 68,965 


Relative abundance of common whitefish and blackfins.—In certain 
localities on Lake Michigan it has generally been found difficult, and 
in some instances impossible, to show separately in statistical form the 
catch of whitefish (Coregonus clupeiformis) and blackfins (Coregonus 
nigripinnis). These fish have therefore been combined under the name 
of whitefish. The foregoing table is consequently useful, since it shows 
the proportion of whitefish proper to the black-finned variety, and the 
great preponderance of the latter over the former in this portion of the 
lake at least. 

Pound-net fishery of Ludington.—The six pound-nets operated from 
Ludington have not been a profitable investment, for their owners have 
failed to get a livelihood from them. This will be evident when it is 
stated that the nets averaged $200 in cost; that it requires more men 
to manipulate them than are needed for gill-nets; that the great body 
of fish is miles distant from the coast; these constituting a combination — 

of conditions that resulted in 1885 in reducing the average net stock 

(exclusive of expenses) to $45 or $50. 

Statistics of Ludington fisheries.—The amount of capital invested in 
the fisheries of Ludington was $6,910, divided as follows: 
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The yield of the fisheries amounted to 135,904 pounds, inclodin gy 
96,145 pounds of whitefish, 31,084 pounds of trout, 4,500 pounds of her- — 
ring, 2,075 pounds of aoueena and 100 paade of pike; also 2,000 | 
poounds of salt whitefish. The value of the catch was $5,864. No — 
caviare, isinglass, or oil was made in this section in 1885. The fisher- — 
men ship their own fish, most of which go to Chicago by steamer. 

The town of Manistee—The town of Manistee is situated between — 
Lake Michigan and Manistee Lake, in the southern part of Manistee — 
County. It has a population of about 11,000, who are chiefly engaged 
in lumbering. 

Past and present importance of Manistee fisheries—The fishery inter- 
ests of the place appear to be on the decline, although as compared with 
1879 there was an actual increase in 1885 as regards the number of per- 
sons employed, the amount of capital invested, and the total quantity 
of fish taken. The increase in the first two respects, however, was 
more than commensurate with the augmentation of the catch. 

Pound-net fishing prevented by sawdust and drift-wood.—Owing to the 
great amount of saw-dust, logs, and drift-wood occurring in the waters 
of the lake in the vicinity of Manistee, it has been found impracticable — 
to carry on the pound-net fishery, which otherwise would bea profitable — 
one. Theobstructions mentioned have wrecked and torn the nets to such 
an extent that more money was required to keep them in repair than 
could be obtained for their catch even were there no such drawbacks. 

Gill-net fishery of Manistee. —Gill-nets are the apparatus in most gen- — 
eral use, six hundred and fifty-eight being fished in 1885. These are ~ 
somewhat interferred with by logs and drift-wood, but being set far | 4 
from shore and below the surface of the lake, they do not suffer so mate- — 
rially from drift stuff as pound-nets would. The average earnings of — 
gill-nets was only $4 or $5, although the more fortunate or energetic fish- 
erman had a considerably larger stock. One steamer fished from Man- — 
istee during a portion of 1885, but was at Frankfort from June 20 until _ 
November 1; it carried a crew of five men, and fished 300 gill-nets. 

Statistics of the apparatus and capital in Manistee jfisheries.—Your 
seines, 1,400 feet long and valued at $320, fishing at the mouth of the 
Manistee River stocked about $200 on whitefish. Set-lines of the length 
of 59,200 feet, with 7,600 hooks, worth $70, fished in the fall and winter 
- months for perch, complete the list of apparatus. The accessory appa- 
ratus included a fishing steamer already referred to, valued at $2,000; 
6 gill-net boats, valued at $315; 3 other boats, valued at $35; miscel- 
laneous apparatus worth $100, and wharves and buildings valued at 
$2,465. The total capital invested in the fisheries was $10,361. o 

Products of Manistee fisheries.—Whitefish and trout are caught in 
gill-nets, and limited quantities of the former species of small size are ; 
_ also taken in haul-seines. The catch in 1885 was valued at $3,370, and — 
consisted of 45,300 pounds of fresh whitefish, 3,900 pounds of salt white: Be 
fish, 22,875 pike of trout, and 6,100 pantds of perch. No other kinds” 
were Paen a 
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Be portance of Portage Lake fisheries.—Portage Lake is 6 miles north of 
M anistee. It is 3 miles long and a mile wide. Onekama is the only 
pl ace of any size on its shores. A few fishermen live there, but the 
ereat body of them are at Williamsport, where the lake empties into 
Lake Michigan; here there are fifty-two people—all fishermen or de- 
4 pendent on the fisheries. The fisheries carried on from Portage Lake 
are moreimportant than those at either Ludington or Manistee, although 
at the former place there are more men caoyee and at the latter more. 
capital invested. 

Apparatus and methods of Portage Lake fisheries.—One steamer at Por- 
tage Lake fished 250 gill-nets, one pound-net, and several set-lines in 
1885, taking $1,000 worth of whitefish, trout, and perch. 

3 There were also 505 other gill-nets and one other pound-net oper- 
ated by the fishermen in addition to a small amount of set-lines. The 
_pound-nets were not very profitable, yielding only about $240 each. 
The gill-net fishing grounds are about 15 miles from the shore. On 
certain reefs, about 4 miles from Portage Lake, there are trout spawn- 
ing beds. This fact probably accounts for the greater abundance of 
trout at this point than at either Ludington or Manistee. The white- 
fish taken here averaged from 14 to 2 pounds; they were about as 
abundant as at Ludington and Manistee. 

Statistics of Portage Lake fisheries —Yourteen professional and 5 semi- 
_ professional fishermen were employed at Portage Lake in 1885, on whom 
_ 33 persons were dependent. They possessed apparatus worth $8,569. It 
consisted of 1 fishing steamer, 8 gill-net boats, 4 other boats, 755 
whitefish and trout gill-nets, 247,100 feet in length; 2 pound-nets, and 
32,500 feet of set-lines with 4,500 hooks. 

_ The yield was 171,818 pounds of fresh fish and 24,460 pounds of salt 
fish valued at $7,959. The catch was made up of 95,520 poundsof white- 
fish, 68,098 pounds of trout, 7,000 pounds of sturgeon, 1,000 pounds 
‘of perch, and 200 pounds of pike; the salt fish consisted of 22,760 
pounds0f trout, 1,000 pounds of sturgeon, and 700 pounds of whitefish. 
Disposition of products.—The fish are first sent to Manistee in a small 
steamer, whence they go to Chicago. The salt fish are for home con- 
sumption chiefly. 

Statistical recapitulation.—The following is a complete recapitulation 
of the fisheries of Ludington, Manistee, and Portage Lake, the tables 
representing, respectively, men, apparatus, capital, and products: 


Table of persons employed in the fisheries of Mason and Manistee Counties in 1885. 


i. Profes- Semi-pro- | Shoresmen 
sional fish- | fessional |and prepar. piace 
ermen. | fishermen. ators. P 5 
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Table of apparatus and captial employed in the takin ies of aon and Manistee Co 


in 1885. 
op 2 = 3 = =| ' 6: _ a= B el . 
ao] lan Bg ors +o ef an] o 2 ~ pron 
ge|2g|3|282) gee |fe/He| 3s] ge | Bee 
ms mS Os eta A Ong of | ga o rein ee 
Fe | Oo c= Pas = Mm |) Re | 
Feet. Feet. Feet. Wy 
Ludington.....-. 1 8 4 590 | 1438, 900 6 4 a 660 cc2 eee Ge) See 52 SS 
Manistee ....... 1 6 3 658 | 168 400 yer eis Sees 4] 1,400} 59, 200 
Portage Lake..| 1 8 4 755 | 247,100 APOE Fo CEA er Fe 32, 500 4,500 
Total....-.- 3| 22] 11| 2,003! 559,400 | 8 hs: 4 oa 2,060} 91,700} 12,100 
Value of 
Value of Amountof 
Value of wharves . 
foregoing : : cash capi- Total. 
apparatus. |2°cessories. a ie tal: 
Hiidin reg Tre Rey a Spe St Pek Ee pS sm yl $6, 225 $190 $395 $100 $6,910 © 
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Woriiwe Take: 3% Jol wet pete nate cs 2 5 8, 234 150 TBS ees ae eee . 9 8 6eg 
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Table of products of the fisheries of Mason and Manistee Counties in 1885. 
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Fresh fish. Salt fish. 
Wi S H White-| St catch, hier 
nite- tur- er- ; ite- ur- 
Ash. Trout. eon. Perch, ring. Pike.| Trout. fish. | geon. 

5 Lbs. Lbs. | Lbs. | Lbs. | Lbs. | Lbs.| Lbs. | Lbs. | Lbs. | Lbs. a 
Ludington ... ..-. 96, 145 | 31,084 | ¢, 075 |....... 4500 |. 400 (228.2 9, 000 |. 135, 904 | $5, 864 
Manisteo...-...... 45,300 | 22,875 |......- 6 We oN ee Cee 3,900 |....... 78,175 | 3,370 | 
Portage Lake ....| 95,520 | 68,098 | 7,000 | 1,000 |....... 200 |22, 760 | "700 | 1, 000 |196, 278 | 7, 959 © 
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64. FRANKFORT AND SOUTH FRANKFORT, BENZIE COUNTY, MICHIGAN, 


Frankfort Harbor.—The villages of Frankfort and South Frankfort 
are separated from each other by a small body of water known as 
Frankfort Harbor or Bees Scies Lake. This lake, about one-eighth of 
a mile wide, serves as an excellent harbor for vessels and boats, the 
only entrance being by an artificial channel cut through a neck of sand 
about 20 or 30 rods wide, with breakwaters and a light-house at the 
outer extremity. The shore on either side for a distance of 6 to 10 miles 
is a succession of low sand-hills, the nearest openings being Herring 
River, 6 miles south, and Platte River, about 10 miles north of the 
village. . 

History of the fisheries—Frankfort proper has about 1,500 inhab- 
itants, and South Frankfort from 400 to 500. The fisheries were for- 
merly of little importance, but for the past few years fishing steam 
and sail-boats from the fishing towns farther south (chiefly St. Jose 
have been coming to Frankfort at certain seasons of the year, w 
fishing was dull in other localities, to engage in common with the fis! 
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men of Frankfort in the capture of whitefish and trout with gill-nets. 
_ Fish in this vicinity are more or less abundant at. all seasons, and the 
small steamers that run daily to Manistee and another line of boats 
- direct to Chicago afford facilities for shipping fresh fish to market. The 
first of the St. Joseph steamers came in 1883, and the next year there 
were five of them fishing for a greater or less period from the harbor, — 
with one or two additional sail-boats. 

Fishermen.—The fishermen are chiefly foreign-born—natives of north- 
ern Europe. Sometimes a number of them own a fishing rig in com- 
mon, although a majority of the rigs are owned by the captain of the 
crew, who hires his fishermen at from $30 to $50 per month. 

The fishing season.—Owing to the early breaking up of the ice along 
this portion of the coast, the gill-net fishing often begins as soon as the 
first or middle of March and continues without interruption till late in 
December. The pound-net season, however, is of short duration, be- 
ginning about the middle or last of June and ending the latter part of 
September. 
 Species.—The yield of the gill-nets is about two-thirds whitefish and 
one-third trout for the steamers, though perhaps the percentage of trout 
for the small boats fishing nearer shore would be somewhat larger. 
The pound-net catch averages about 90 per cent. white fish, with about 
7 or 8 per cent. trout and 2 or 3 per cent. sturgeon, in addition to the suck- 
ers and other fish which are thrown away, amounting to about 20 tons in 
1885. 

Statistics—In 1885 there were two St. Joseph steamers fishing in 
‘Frankfort throughout the entire season, with one other from the same 
place fishing here for about one month, and one from Manistee fishing 
from the 20th of June to the Ist of November engaging in the fisheries 
of her home port both before and after fishing at Frankfort. The last 
two steamers will be included in the fisheries of their respective ports, 
but the first two having fished at Frankfort throughout the entire sea- 
son should be credited tothat place. These, with eleven sail-boats em- 
ploying a total of 44 men, constitute the gill-net fleet, there being in 
addition seven pound-nets valued at $2,800, furnishing employmentto 10 
additional fishermen, three others from the gill-net fleet giving a por- 
tion of their time to the pound fisheries. The total amount of capital 
invested in the fishery industries, including the boats, nets, and shore and 
other property, amounted to $41,750. The catch reached 885,504 pounds 
of whitefish and 344,942 pounds of trout, the whole valued at $51,585. 
Of the whitefish, 504 packages of No. 1, 599 of No. 2, and 111 of No. 
3 were salted, in addition to 424 packages of trout, the remainder of 
the catch being sold fresh.! 


7 
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The word packages as used here or elsewhere is synonymous with half-barrels and 
barrels. The favorite fish package of the lake region is a half-barrel generally hold- 
ing 100 pounds. This is, however, called a barrel or simply a package as frequently 
_ as by its definitive name, and the vernacular of the trade has been adopted here. 


_. the lake does not favor it. No fykes are owned in the locality and but ae 


Tide —The catch of all the steamers with the meant ee of the. soft 
and waste fish is sent in ice to Chicago. The fish caught by one of tae" | - 
sail-boats is shipped fresh to Milwaukee while the remainder are sold. 4 
to a local dealer who ships them to Chicago and other places. The — 
pound-net fish are mostly salted. The price received from the Chicago © 
dealers averages 44 to 54 cents for whitefish and trout, which are weighed 
and shipped without sorting. 

Gill-net fishery.—The steamers carry an average of four hundred to 
four hundred and fifty nets each, fishing chiefly north of Frankfort vil- 
lage off Glen Haven and about the Manitou Islands, occasionally going to 
the I’ox Islands, fully 60 miles distant. Thesail-boats, numbering eleven 
- in 1885, carry from fifty to two hundred nets each and fish only a 
few miles from the mouth of the harbor. The fishing begins early in 
March or at latest by the 1st of April, and conttues uninterruptedly 
till December when the rough weather prevents the sail-boats from vent- 
uring out, and two or three weeks later the steamers are obliged to 
haulup. The whitefish are abundant at all seasons, constituting nearly 
two-thirds of the entire catch, though during the six weeks beginning 
with October 1 trout are taken in somewhat greater quantities. About 
5 per cent. of the whitefish taken in gill-nets are of the varieties called 
blackfins and long-jaws, which occur in the proportion of about three of 
the former to one of the latter. The nets used average about 50 fathoms 
in length. They are almost exclusively cork and Jead, only one small 
rig of float and stone being used in 1885. The boats differ greatly. 
Among them may be seen the mackinaws, hurons, Norwegians, and 
several mongrel types. Some are well built and expensive while others 
are small and of little value. The average for the entire fleet would be 
about $115. 

Pound-net fishery.—The first pound-net in the vicinity of Frankfort was 
set in 1875, since which time three or four nets have been fished with 
greater or less regularity. In 1884 three pounds were fished between 
Platte and Herring Rivers, and the following season seven were in use, 
this being a greater number than heretofore employed in any one year. 
The catch averages from 200 to 250 half-barrels of salt whitefish to the 
the net, in addition to a quantity of fish too small for salting, which are 
thrown away. The nets are set late in June, and most of them are — 
taken out by the middle or last of September. 

Seine fishery.—Seine fishing has never been important. In 1885 one 
seine was used at Platte River for some six weeks, the catch amounting og 
to about 200 half-barrels of salted fish. Another seine, owned at South — 
Frankfort, was not fished at all during the year. g 

Other ahoriee. —There is no winter fishing of importance with either 
hooks, nets, or spears, for the reason that the limited amount of ice on — E 


two trammel-nets were in use, these having been brought here by St. 
Joseph fishermen, and occasionally set in winter in the river and and 
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| akes for pickerel and other species. No set-lines or herring-nets are 


f. -  Secondar y products.—ADbout 100 barrels of oil are made annually by 
aman who utilizes all of the offal from the gill-net fishermen. These 
; are prevented from trying out the oil themselves by the residents of 
_ Frankfort, who object to the odor which arises, and the man who car- 
ties on the work is obliged to conduct operations at quite a distance 
from the settlement. ~ 


65. ARAL TO GOOD HARBOR, LEELANAW COUNTY, MICHIGAN. 


General observations—For more than twenty years this region has — 
had a scattered population, consisting principally of Scandinavians, 
Germans, Bohemians, and Poles. There are no villages near the shore, 
“the post-office hamlets of Aral, Empire, Glen Haven, Glen Arbor, 
North Unity, and Good Harbor containing less than a dozen houses 
each. 
_ The fisheries have been carried on to a limited extent since the first 
settlement, but have never been very important. The pound-net fish- 
ery is at present larger than ever before, while gill-net fishing, on the 
other hand, has declined. These two are the only kinds of apparatus 
j which have ever been regularly fished, spears and lines being very rarely 
used even for home supply. 
Pound-net fishery.—The first pound-net set on the mainland between 
Frankfort and Leland was located near Glen Arbor in Sleeping Bear 
Bay in 1863, and two years later seven pound-nets were set in Good Har- 
bor Bay. 1 1885 there were five pound-nets in Sleeping Bear Bay. 
The nets are usually put into these waters some time in May or June, . 
_ and taken out about the middle or end of September, when the apparatus 
_ is removed to Traverse Bay, where it is kept in till the ice forms. The 
size of mesh varies from 24 to 5 inches in the leaders, 3 to 4 inches in 
_ the hearts, and 24 to 44 in the pots, which are about 30 feet square, and 
_ from 30 to 36 feet deep. The leaders are from 412 feet to 742 feet long, 
averaging about 544 feet. Inno instance are several nets set in a string, 
one beyond the other. Sometimes a net is made out of the remains of 
several old ones. Two or three of the boats used in the pound-net fish- 
ing are sail-boats and the rest are small skiffs. Usually the nets are 
fished by the owner, who hires his assistants at $30 a month. Occa- 
sionally they are run on shares, half of the gross catch falling to the 
owner. 
Gill-net fishery.—Gill-net fishing has been carried on to a limited ex- 
tent for many years, reaching its height about the year 1879 or 1880. The 
nets ordinarily used are from 35 to 45 fathoms long and 14 to 16 meshes 
eep, with a mesh 44 to 44 inches. The number carried averages 
swenty-two nets to the boat. In 1885 there was one gill-net crew at 
Empire, one at Glen Haven, two at Glen Arbor, and two at a place 
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called Port Oneida, near North Unity, half of ihe tare fishing ont y 
in a small way in connection with their farming and other business. 
This i is a considerable decrease over the year 1884. 

Statistics.—In 1885 there were 19 professional and 6 semi- professional | 
fishermen, fishing 14 pound-nets, worth $2,300, and 110 gill-nets worth — 
$350, the value of buildings and accessories amounting to $1,455. The — 
catch in 1884 was 131,800 pounds whitefish, 1,210 pounds trout, 1,000° 
pounds of herring, and 200 pounds of sturgeon worth $4,154, of which 
only 13,300 pounds of whitefish, 110 pounds of trout, and 200 pounds — 
of sturgeon, having a value of $680, were sold fresh. The salt fish is — 
Shipped to Chicago and Milwaukee, chiefly the former. A greater part — 
of the fresh fish is sold locally, there being only one exception, in which | 
case all were sent, in 1884, and a portion of them in 1885, to Chicago. — 
Of the salt whitefish 463 packages were No. 1, 385 packages No. 2, 237 — 
packages No. 3, and 100 packages No. 4, each package containing 100 © 
pounds of fish. 


66. GRAND TRAVERSE BAY AND VICINITY (ANTRIM, GRAND TRAVERSE, 
AND PART OF LEELANAW COUNTIES), MICHIGAN. 


Physical characteristics.—Grand Traverse Bay is the largest inden. 
tation on the eastern side of Lake Michigan, and next to Green Bay — 
the largest in the entire lake. It is inclosed by the counties of Lee- i 
lanaw on the west, and Charlevoix, Antrim, and Grand Traverse on — 
the east, the last-named county also forming the southern boundary. | 
Its greatest length from north to south is 35 miles, and its average ~ 
width 10 miles. From its southern end a narrow peninsula, 18 miles — 
in length, juts up from Grand Traverse County. The depth of the. : 
bay varies from 10 to 102 fathoms, the latter depth occurring in the 
southwestern part, opposite Elk Lake. 

Fishing towns.—The principal communities on the bay from whiclll i 
fishing is carried on are Norwood, Elk Rapids, Old Mission, Traverse a 
City, Bower’s Harbor, Norrisville, Sutton’s Bay, Omena, and Northport. — 
On the shore southwest of the mouth of the bay are Gill’s Pier and Leg 
land. 

Apparatus of capture.—The fisheries of this region are prosecuted 
chiefly with gill-nets and pound-nets, and toa less extent with spears, 
seines, and fyke-nets. Of these the gill-nets are the most numerous 
and important apparatus used, employing more men and yielding more 
products. 

Species.—The species occurring in this region are trout, whitefish, 
blackfins, suckers, herring, perch, and, rarely, sturgeon. Trout are 
most plentiful in the fall, between about October 10 and November 10, 
during which time they are practically the only fish taken. After that 
date whitefish and the black-finned variety appear in about equal p rO- 
portions, and are caught until the winter freeze, and again in the 
spring and summer. Blackfins spawn during the late fall and wi ter 
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and the trout 6 pounds. In the fall the whitefish average 1? pounds, 
‘and the trout 8 to10. Blackfins are taken weighing 4 pounds, but 
_ they average less. 

Preparation of products.—About four-ninths of the total catch is 
salted; trout, whitefish, blackfins, and suckers, being the species so 
utilized. Twelve thousand pounds of trout and blackfins were smoked 
by two men at Traverse City and Northport and sold for 7 cents a 
pound. The canning of Whitefish and trout was begun at Northport 
in 1883. <A practical canner was employed and many fish were put up 
that year. There was difficulty in disposing of the products, however, 
and in 1884 nothing was done. In the fall of that year the works passed, 
into other hands and were devoted to fruit canning in 1885, 

Trade.—The only market for fish in this region is at Traverse City, 
where four men were employed in 1885, who handled 159,500 pounds 
of fish, of which 110,000 pounds were whitefish, 28,000 pounds trout, 
20,000 pounds blackfins, 1,000 pounds herring, and 500 pounds stur- 
'geon. Four thousand pounds of blackfins and 1,000 pounds of trout 
_ were salted before shipment, and 4,000 pounds of whitefish were frozen. 
The amount invested in the business in 1885 was $5,300. 

Statistical summary.—A total of 195 men were employed in the fish- 

eries of this section in 1885, of whom 136 were professionals, 5 semi- 
professionals, and 6 shoresmen and preparators. The total capital 
invested was $29,924, of which $5,310 represented boats, $14,608 ap- 
paratus of capture, and $10,006 shore property, accessories, and cash 
. capital. 
The aggregate catch was 935,400 pounds, valued at $32,757. Of this 
-amount 523,400 pounds, valued at $16,517, were sold fresh; 400,000 
' pounds, valued at $15,400, were salted ; and 12,000 pounds, valued at 
| $840,were smoked. ‘The fresh fish included 272,000 pounds of whitefish, 
223,400 pounds of trout, 9,000 pounds of herring, 4,000 pounds of stur- 
-geon, and 5,000 pounds of mixed fish. The salt fish consisted of 192,000 
pounds of whitefish, 178,000 pounds of trout, and 30,000 pounds of 
suckers. Equal quantities of trout and whitefish were smoked. 

Gill-net fishery—The nets employed average 240 feet in length 
and vary in depth from 14 to 25 meshes. The size of the mesh de- 
pends on the species taken, the blackfin net being 34 inches and the 
trout and whitefish 4 inches. Four-fifths of the nets are of the float- 
and-stone variety, costing $5.50 each, while only one-fifth are rigged 
with cork and lead, and cost $7 each. 

_ Gill-nets are very extensively operated in Grand Traverse Bay and ° 
on the lake side of the peninsula north of Leland. The localities from 
which the principal fishing is done are Old Mission, Traverse City, Sut- 
ton’s Bay and vicinity, Omena, Cat Head, Carrying Point, the light- 


190 REPORT OF COMMISSIONER OF FISH AND FISHERIES. _ a 
S 1 
house on the jutting peninsula in the bay, Leland, and the shore north 
of Gill’s Pier. The total number of nets used from those places was 2 011, 
with a total length of 542,900 feet. One hundred and forty-four men, 
of whom 118 were grotessiguale were required to fish them; of this. 
number 10 were also engaged in pound-net or seine fisBine: There 
were 26 semi-professionals, who were farmers and Indians and used 
from ten to forty nets each. | 
The regular gill-net crews contain two men each, who have one boat 
and from forty to sixty nets. The boats are mostly mackinaws vor 
from $40 to $175, $80 being the average price. ‘ 
Fishing is carried on throughout the entire open season, but is gen- 
erally discontinued after the formation of ice. Two crews, however, 
fished nets under the ice in 1885, catching 3,000 pounds of whitefish 
and trout valued at $120. Five crews at Sutton’s Bay and Old Mission 
operate their nets only in the fall, using only ninety-five nets altogether. 
The species caught are whitefish, blackfins, and trout, the yield of 
the last named being about equal to that of the two others combined. 
Each boat averaged $60 per month in 1885 from the sale of fish, the 
average stock of two men for a season being $300. One-third of the 
gill-net fish are salted, and the others are sold fresh to dealers at 4 
cents a pound. q 
The total capital invested in this fishery was $19,733, of which 
$4,560 represented the value of 66 boats, $11,663. gill-nets, and $3,500 
shore property and accessories. 
The products of the gill-net fishery were 797,900 pounds, valued at 
$27,577. The salt fish amounted to $364,000 pounds and sold for 
$14,560. Of the total catch 135,000 pounds were whitefish, 238, 000. 
pounds were blackfins, and 344, 900 pounds were trout. c 
Pound-net fishery.—The first pound in the bay was set at Antriall 
City in 1867. This was successfully fished, but no others were intr 0 
duced till 1869, when one was brought frdm Toledo. There were never 
more nets set beat in 1885, when the number properly accredited to the | 
bay was further iniented at times by nets temporarily brought from mn 
other places—Sleeping Bear Bay and the Fox Islands, for instance. 4 
The location of nets in Grand Traverse Bay was as follows; 4 
One off the north end of Torch Lake; one off Elk Lake, below Elk 
Rapids ; three in the southern part of the eastern arm of the bay; one 
on the peninsula opposite Elk Rapids; three on Hog Island in Bower’s 
Harbor ; two below Sutton’s Bay, and one at Northport. 3 
The season of the pound-net fishing begins about the Ist of May an ( 
‘continues until the 1st of July, when the nets are laid up until Octolil 
15, from which date the fishing continues until the Ist of January, 
taeda in the season two men constitute a pound-net gang; later, whet 
trout are caught in large quantities, an increased force is requaly 
When the nets are being put in, the crews lend mutual aid in driv 
the poles. 
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FISHERIES OF THE GREAT LAKES IN 1885. 191 


. The pound-net fish are trout, whitefish, and herring, with afew stur- 

E geon. In the spring, about four-fifths of the catch are whitefish, the 

| remainder being one-fifth trout and four-fifths herring. In the fall, 

from October 15 to November 25, nine-tenths of the yield are trout and 

one-tenth whitefish ; after November 25, about 95 per cent. are white- 
fish. Two-thirds of the total catch are taken in the fall. 

The capital invested in this fishery in boats was $280; in nets, $2,500, 
and in shore property and accessories, $700. The output in 1885 was 
64,000 pounds, of which 32,000 pounds were whitefish, 24,000 pounds 
trout, 4,000 pounds herring, and 4,000 pounds sturgeon. Four thou- 
sand pounds of the trout and 2,000 pounds of the whitefish were salted. 
The catch was valued at $2, 310, 

Spear fishing.—This is engaged in by sixteen men during the period 
of ice formation. The extent and value of the ice fisherman’s outfit'is 

about as follows: 


Bs otis, «tata ss Mea wen eeu we suc ade weew edocs: cose: $12. 00 
foo See ee gE Ae DB eo ae ee 3. 00 
ROME tate te Oates Cala t atu Sattm eee vwa css. Sau. 4.00 
BR ee erat ate pe ees earn nn ee eee, Sam be a0 dic 5. 00 
Pa ae Dee a i aie aa) ae SEM eine a eel Se awe wis 1, 50 
oe ribolVv Or se RUG So. oc cee ees eens wetale oc-. ~., B00 
DGC Over car ot ccna s cal sacar au afaueb ace au ep aee cae eels 1. 00 


The sheds are 4 feet wide, 6 feet long, and 6 feet high, made of 14- 
inch lumber. They are provided with stoves and bunks, and are drawn 
to the fishing grounds on sleds. Holes are made in the ice with the © 
“spud;” and these are kept clear of slush with the dip-net, and the 
decoy fish is lowered in the water. This done, the fisherman is ready 
for work. The spears used are 7 feet in length, the distal half being 

of iron into which a wooden handle fits. The spear has five prongs 8 

inches long arranged in a line 7 inches in length. When the spear is 

launched at a fish, a line attached to the end enables its withdrawal 
from the water. ; 

This fishery is fairly productive, the average catch to a man being 
400 pounds of trout weekly during a fishing season of six weeks, and 

the total catch amounting to 38,500 pounds, valued at $1,550. 

: Other jfisheries.—These consist only in a little fyke-netting and sein- 
ing during a portion of the year. Tive fykes, fished in the spring, were 
valued at $165 and caught 15,000 pounds of blackfins, herring, and 
perch in 1885. Two seines were fished on the shore between Gill’s Pier 
and Northport, the fish caught being suckers, which were salted to the 
number of 300 packages, worth $600, in 1885. 


67. CHARLEVOIX, CHARLEVOIX COUNTY, MICHIGAN. 


Population of town.—Charlevoix is a town of about 1,500 people, sit- 
uated at the western end of Pine Lake, a large body of water extending 
_ far inland from Lake Michigan. In 1858 but four families lived in the 
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place; it has grown steadily in im portance and since 1877 has tea feel 
quented as a summer resort by Chicago and Kalamazoo people. There — 
is now more fishing prosecuted from Charlevoix than ever before. ci 

Pound-net and seine fishery.—The first pound-net was set here about — 
1862 ; in 1866 others were set; in 1879, however, there was but one; and 
in 1885 none were employed. The use of seines has also been discontin- 
ued since 1883, prior to which date they were employed in the capture 
of herring and other species. No fyke-nets, trammel-nets, or spears are 
— used at this place. 

Gill-net fishery —The only fishery of importance is that with gill-nets 
for whitefish and trout. As early as 1866 three gangs of gill-net fisher- 
men with seventy-five nets to a boat, began operations at Charlevoix. 
In 1885 there were 2,826 nets in the water, having a total length of 
606,900 feet, the average length being about 35 fathoms. The nets have 
from 4 to 44-inch mesh, are from 18 to 20 meshes deep, and cost about 
$6.50 each. The fishing season is from May 1 to December 15, between 
which dates the fishery is followed without intermission. Both steam- 
ers and boats are used in connection with this fishery at Charlevoix, 
four of the former and eleven of the latter being employed. The tugs 
carry five and six men, with from one hundred and fifty to four hundred 
gill-nets; the small boats carry two and three men, with from forty to 
two baited and seventy-five nets. 

The steamers have no regular fishing grounds, but set their nets — 
wherever fish happen to be. In 1885 the localities most frequented 
were the Manitou Islands, Cross Village, and Old Mission. Three of — 
the steamers, namely, Seawing, Fisherman, and Clara H. Hiliott, fished 4 
at Sand Beach, Alpena, and Saugatuck, respectively, in the spring of © 
1585; the remaining one, the Anspach, was at Charlevoix during the <a 
entire season. The catch of the steamers while fishing from Charlevoix _ 


was as follows: r a 
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Steamers. Whitefish.| Trout, 
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Pounds. | Pounds. nis 


Paseameh Fights om onc EA ee ceulecdcn nals Sptocakp tae s ati eae ameeen orate 84,933 | 42,466) 
ORO INE oan car eck pmaw cn empuved sineo bay vas epasns Ramp aeiwe sic tr © smnen anne oe smaee 50, 891 38, 520 
Fisherman... 2. 122222222 es ceen ss oe ene ene en nn ee cee ene c ee cnet enna e seme eee scenes 49, 372 41, 254 


dara Etats... \cadcan sate coer pret oaeanenass «ar ebeesonaesnaccere ae Beene 11, 959 9,341 
bad Tors eee ae OP rk 2s bt ie nae 4 Ue ane 497,155 | 131, 581) 
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The following statement of the operations of the steamers Seawing le 
and Fisherman gives the monthly fluctuations in their catch of white- — 


fish and trout: — 


- 


Hi 
ie 
I 


Month. Whitefish. Trout. |Total catch. 


Pounds. Pounds. Pounds. } 
ap ete ee eee meee eA canst BIEN Lone oe ene os eeue nts: 25, 041 19, 815 44, a 
DULY 2 oe cee n cen wwe wwe eer cw ccc rene ee cv esscccccsesenccnpe weeee 25, 956 19, 332 45, 288 — " 
AMUSE =. 2.2 cee c cece creme mmc cem sew escwererconsecvesesscsenes 30, 149 18, 547 48,696 
September cc oss cvcnsepeunvs seeshebs<everccnensepespenesepariteawes 19, 117 22, 080 41,197 
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Reference to the above summary shows that in August when the catch 
of whitefish was largest fewer trout were taken, and on the other hand 
that in September when the trout were most numerous the whitefish 
were least abundant. 
The gill-net crews fishing from sail-boats take their fish on Seven- 
_ Mile Reef, and as far south as Fisher’s Island and Norwood. Seven- 
_ Mile Reef is about 7 miles in length and 4 miles wide, and is covered 
by from 54 to 20 fathoms of water ; it is the ground most frequented by 
_ the boat fishermen. | 
- Set-line jishery.—Set lines are fished by the steamer Clara H. Elliott, 
after the close of the gill-net season for steamers, which is earlier than 
for the boats. The season continues during the winter until April 15, 
bein¢ suspended only during the coldest weather. Fifteen thousand 
hooks in three gangs were used in 1885; the hooks are 6 feet apart ‘and 
consequently 90,000 feet of ground-line were required. Sturgeon, trout, 
and whitefish are the species taken, one-half the catch being sturgeon 
and five-sixths of the remainder whitefish. Suckers and whitefish are 
used for bait. ‘The lines are set on clay and sandy bottoms, in 7 fath- 
~ oms of water in the fall, gradually increasing to 30 fathoms in the spring. 
The yield in 1884 was 10 tons; in 1885 but 5 tons were taken. The roes, 
swimming bladders, and refuse parts of the sturgeon were utilized in 
the manufacture of caviare, isinglass, and oil. 

Trap fisher y.—Four traps, costing $50 each, were set in Pine and 
Pound lakes in the spring and fall by the gill-neat fishermen. The catch 
was not large and consisted of trout, wall-eyed pike, and perch. 

Ice fishing.—This is followed without much regularity at Charlevoix, 

owing to the fact that in only about one year in five does sufficient ice 
form. It is carried on chiefly by Indians, who use hooks and a few gill- 
nets. The total catch in 1885 was 10,000 pounds. 
Species.—Trout is the most abundant species. The average weight 
of the fish caught in 1885 was 5 pounds. About one-fifth of the trout 
are of the local variety known as siscowet, although as many as one- 
half of the trout caught in deep water by some fishermen are of this 
variety. Whitefish rank next in abundance, and average 24 pounds in 
weight. One-third are of the varieties called black-fins and long-jaws. 
Suckers are very numerous, but are not esteemed for food and are 
thrown away. Often when fishing on shallow grounds each steamer 
_takes as many asa ton daily. Sturgeon, herring, perch, etc., are not 
taken inany great quantities. : 
_ Fishing season.—The best months for whitefish are May and June, when 
they constitute about half the catch, although in August the catch of 
_the steamers consists of more whitefish than at other times, as already 
“stated. Black-fins occur all the year round in deep water; they are 
taken in water from 30 to 60 fathoms in depth. In the fall the trout 
begin to outnumber the whitefish, and in October and November prac- 
tically all the gill-net fish are trout. 
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Salted and smoked fish.—Only a small pr oportion of the are is altel 3 
or smoked. In 1885, 151 packages of whitefish and 223 packages of 
trout were salted. The smoking of fish is of recent origin at Charlevoix; — 
it began in 1883, trout being the only species used. 

In 1884, 8 tons of fish were smoked, and in 1885, 12 tons, of which 
three- fourths were trout and one- fourth whitefish. Two men werethen — 
engaged in smoking fish at Charlevoix. The smoked fish are all dis- 4 
posed of locally at 10 cents a pound. | 

Wages.—The boat fishermen as a rule own the nets which they use. — 
The men on the steamers, however, are mostly hired, and receive $30 : 
each per month. The captains and engineers of the steamers are paid — 
$50 a month. Packers of fish, net menders, and other shore hands re- 
ceive $40. , 

Markets and prices.—The fish of this place go principally to Chicago, 
Detroit, and Petoskey. A Detroit firm has a branch house at Charle- 
voix, which handles a large proportion of the fish taken there. The 
secondary products of the fisheries—caviare, sounds, and oil—are sent 
chiefly to a dealer in Saugatuck. The prices received by the fishermen 
are 3 cents a pound for whitefish and trout, and 7 cents for sturgeon. 
Salt whitefish and trout are worth about $3 a package. Smoked fish | 
are disposed of locally at 10 cents a pound. Sturgeon roes are sold at 
3 cents w pound, sounds at 5 cents each, and oil at 30 cents a gallon; — 
caviare brings 10 cents a pound and isinglass $1. 20 a pound. 4 

Statistical summary.—Forty-nine fishermen, of whom 37 were pro- 
fessional and 12 semi-professionai, were at Charlevoix in 1885; there — 
were also 8 shoresmen, preparators, and mechanics. 

The four steamers fishing from this place were valued at $12,100, and — 
the small boats at $1,265; the gill-nets were worth $18,369, and the ~ 
other apparatus of capture $500; the shore property was waned at. q 
$3,000, and the cash capital inoinen to $800; the total investment i in 
the fisheries being $36,034. ! 

The quantity of products taken in 1885 was much in excess of pre-e a 
vious years and amounted to 733,850. pounds of fresh, salt, and smoked | 
fish, of which about half were ee Thirty-seven sina four hun- | 
dred pounds of trout and whitefish were salted, and 24,000 pounds of © 
these species were smoked. The value of the catch was $21,819. Th a 


isinglass, and 375 gallons of oil, valued at $260. 
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68. LITTLE TRAVERSE BAY, EMMET COUNTY, MICHIGAN. 


General observations.—The only villages on the shores of Little Traverse 
Bay are Harbor Springs and Petoskey, with populations of 2,000 and 
3,000 respectively. The fisheries are of comparatively little import- 
ance, but a Suomee firm handles large quantities of whitefish and 


iaands, Grand Traverse Bay, and Charlevoix. 
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 Gill-net fishery.—This is largely conducted by Indians, who have ten 
‘ = fifteen nets each and fish along the shore. These are joined in the 
4 fall by farmers, who fish for about six weeks or two months when the 
trout are spawning. There are five crews along the north shore of the 
bay between Harbor Springs and Appleton, one at Harbor Springs and 
three along the south shore between Petoskey and Burgess. These 

crews number two men each, the average catch amounting to about 
_ 4,000 pounds toa boat. The boats are smaller than those farther north, 
~ and have an average value of only $50 each. Prior to 1883 a larger 
- number of people were engaged in gill-netting; but a very severe storm 

in the fall of that year carried away a majority of the nets then in the 
_ water, and many fishermen have not been able to replace them. Until 
- recently net-fishing through the ice has not been attempted, but in the 
- winter of 188485 parties from Harbor Springs fished regularly for 


eight weeks with fifteen nets and caught whitefish and trout of the © 


value of $400. 

Pound-net fishery—tLittle Traverse Bay has the deepest pound- 
nets to be found along the eastern shore of Lake Michigan. ‘The first 
one was set in the vicinity of Harbor Springs in 1879, but was not very 
successful. It was at first 103 feet deep, but it has since been cut down 
to 87 feet. Another of the same depth, a third of 85 feet, and two 

- others each 80 feet deep have also been constructed. In 1884 seven 
nets were set here by residents of Harbor Springs and four addi- 
tional by Petoskey fishermen. In 1885 thirteen nets were used, nine 
of them belonging to Harbor Springs fishermen. Six were set on the 
south shore in the vicinity of the hamlet of Carpenter, and the other 
seven near Harbor Springs on the north shore. The fishing season 
begins early in May and continues till the middle or last of November. 

The catch is three-fifths whitefish and the remainder trout. Ten per 

cent. of the whitefish taken at Harbor Springs were black-fins. Almost . 
the entire catch is sold fresh to the Petoskey dealers or to the hotels at 
Petoskey and Harbor Springs. 

Ice and other fishing.—From twenty to thirty huts are owned in the 
locality, and during the winter months these are moved about from 
place to place on the ice. Their owners, who are mostly Indians and 
half-breeds, do not fish with much regularity. Many of them spear 
only enough fish for their own use, while others get small quantities, 
which they sell to the residents of the villages. According to those 
best informed it is estimated that not more than 15,000 pounds were 
taken during the entire winter of 1884-85, these being almost exclusively 
trout. No seines are at present faked in the locality, and set- lines 
_are now seldom, if ever, used. 

_ Preparation aa trade.—One man at Harbor Springs buys and smokes 
a few small whitefish, caught in the pound-nets, supplying the local trade 
and shipping small lots to the interior of the State. This business is very 
limited, hardly exceeding a ton for the entire year. At Petoskey per- 


haps three-fourths of a ton was “smoked andl consumed input daring : 
the same period. 1 ee 

Harbor Springs and Petoskey each have a firm enoseed in shipping q 
large quantities of fish. One of these has a collecting steamer for — 
buying fish from other localities, and has also a freezing-house, where 
the fall catch of whitefish and trout is stored until there is a demand q 
for them at good prices. 7 

For 1885 the bulk of the fresh fish was shipped to inland towns of 
_ Michigan, while the salt fish were sent to Chicago or consumed locally. 

The fish trade of Petoskey in 1885, as indicated by the quantities — 
of fish purchased at that place, amounted to 271,996 pounds, of which 
| 152,656 pounds were whitefish and 117,740 pounds were trout, the re- 
maining 1,600 pounds consisting of herring and minor species. About 
one-fifth of the whitefish and trout was frozen before shipping. 

Kecapitulation—In 1885, if we include the fish merchants, 41 men, 
with 121 gill-nets and 13 pounds, were engaged in the fisheries. These © 
had capital amounting to $25,610 invested in the fisheries, and caught — 
93,862 pounds of whitefish, 82,608 pounds of trout, and 30,715 pounds 
of other species, the whole shinee at $8,495. ‘ 


Pe 


69. CROSS VILLAGE AND GOOD HART, EMMET COUNTY, MICHIGAN. 


General description.—The stretch lying between Waugoshance Point — 
and Good Hart, a distance of 25 or 30 miles, has a low, sandy shore, the — 
woods extending almost to the water’s edge. Cross Village, a town of — 
seven hundred inhabitants, is the only settlement of importance, if — 
we exclude Good Hart, a small Indian settlement of from twenty to thirty — 
houses. Fish have been abundant from the earliest settlement of the — 
region, and the Indians, who, with a few French Canadians, constitute — 
nearly all of the population, were formerly almost wholly dependent — 
upon the fisheries, though for a few years some of them have turned — 
their attention to lumbering. 4 

Pound-net fishery.—Pound-nets have been extensively fished here for S 
twenty to twenty-five years, and very large catches have been made 
yearly till the present time. In November, 1866, one man took from 
two nets (each in 20 feet of water) set 1 mile snare of the village, 1, 663 ) 
packages of No.1 whitefish in nine days, which he sold for a trifl a 
over $13,000. The fish were so abundant that at no time was he 
obliged to lift the pound, but could simply dip out from the surface 
such quantities as he could care for. At the end of the ninth day the 
fishing was suddenly terminated by the bursting of the net. There 
were in 1884 nine pound-nets in the locality, from which over 3,000 half: 
barrels of fish were salted and 20 tons additional were sold frac In 
1885 there were twelve pounds, and the catch was nearly as large as 
the previous year, though the fish averaged much smaller in size. 

Gill-net fishery —The gill-net fishery was formerly extensive, ub 
there were at Cross Village in 1885 only one crew of white men and 
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two of Indians fishing regularly, and two other Indian crews fishing 

during a portion of the year. At Good Hart, 7 miles distant, where the - 
fishing is wholly by Indians, twelve boats with twenty-four men followed 
the fisheries with considerable regularity. The Indian crews are usually 
provided with not more than ten or fifteen nets each. Their catch is 

small, averaging only about 50 packages to the boat, nine-tenths of 
which is salted. About three-fourths of the fish caught in the gill-nets 
are whitefish and the rest trout. 

. Ice fishing—Fishing through the ice with nets and spears was 
formerly extensive, but it has decreased in importance until it is fol- 
lowed with very little regularity, though @ good many of the Indians 
supply their own tables with fish in this way during the winter months, 

and a few get limited quantities for sale in the neighborhood, ' 

Statistics.—In 1885 there were in the district lying between Wau- 
goshance Point and Good Hart, inclusive, 46 fishermen, with 320 gill- 
nets and 12 pound-nets, and various accessory apparatus, boats, and 
shore property, the whole valued at $11,135. The products consisted of 

152,000 pounds of whitefish, 36,000 pounds of trout, 10,000 pounds of 

herring, and 2,000 pounds of suckers, worth $7,625. Of the above 

fish 120,000 pounds of whitefish, 30,000 pounds of trout, and 10,000 

pounds of herring, valued at $6,310, were salted. The salt fish are 

shipped direct to Milwankee and Chicago or sold to dealers in the 
locality, while the greater part of the fresh fish are sold to dealers from 

Beaver Islands and Mackinaw City, though a few are consumed locally. 

Of the salt whitefish, 80,000 pounds were No. 1, 20,000 pounds No. 2, 

and 20,000 pounds No. 3. 


70. MACKINAW CITY, CHEBOYGAN COUNTY, TO POINT WAUGOSHANCE, 
EMMET COUNTY, MICHIGAN. 


_ General remarks.—Mackinaw City is situated at the extreme northern 
point of the southern peninsula of Michigan, on the Straits of Macki- 
nac, which connect Lakes Michigan and Huron. It has a population of 
about 300 people. 
The only other inhabitants of this section are about twenty-five fami- 
lies at Callam’s Mill, and two pound-net fishermen living on Big Stone 
Bay. 
_ Unimportance of the fisheries.—The fisheries have been carried on for at 
least ten years, but have never been important. Those at Mackinaw 
City are insignificant and consist entirely of trout-spearing through the 
ice, although certain pound-net fisheries in Lake Huron are operated 
by parties from this place. 

Pound-net fishery.—In 1877, 3 pound- nets were set on the shore west 
of the “city,” and the Bane was very good, 92 packages of whitefish 
eing taken from two nets ina single day. In 1884 there were 5 pound- 
ets which were all set in Big Stone Bay, where 3 were still fished, 
ut with small results, in 1885, 
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The leaders are placed, tees in 18, 30, and 40 feet of hate 4 
The pot is 24 feet square, and the mesh varies froth 33 inches in the | ; 
lead to 24 inches in the pot. The nets are fished in the spring from — 
May 20 to July 25, and about September 10 they are returned to the © 
water, where they remain till there is danger from the ice, which is 
usually about the 1st of December. No pound-net fishing had been car- 
ried on under the ice prior to 1885, but fishermen from Mackinaw City — 
designed making a trial of this method in the winter of 1885-86. : 

Gill-net fishery.—The gill-net fishing is of very small proportions, and 
in 1885 there were only two crews, one fishing in Cecil Bay and the 
other in Big Stone Bay. One crew were Canadians and the other crew — 
half-breeds. Most of the nets used are about 165 feet long and 14 meshes 
deep, with a 54-inch mesh, but several of the number are herring-nets 
of a 14-inch mesh. The gill-net fishing is carried on from the breaking — 
up of the ice in the sprivg until it forms again in the fall. No gull-neys 
are fished under the ice. 

Seine fishery—No seines were used previous to the spring of 1885, 
when one was fished for suckers near Callam’s Mills by a crew of five 
men in the early part of May, during the first two weeks after the ice 
had disappeared. The seine was 165 feet long by 5 to 8 feet deep, with — 
a 4-inch mesh. The total catch was 75 packages, which were sold at 
$1.75 a package. q 

Trout-spearing.—About a dozen men, mostly Indian half-breeds, but — 
including several Americans, fish for trout with spears from the middle — 
of January to April 15. The better class have a small shanty, with a _ 
hole in the bottom and a little stove in one corner. This they carry © 
upon a Sled to the fishing station, and cut a hole in the ice immediately — 
under the central aperture. The spear, which has an iron head with — 
from five to seven prongs, is secured by a long cord to the top of the | 
shanty, so that when the fish is speared his escape is rendered almost — 
impossible. Many of the spearmen do not go to the expense of provid- | 
ing themselves with a hut, but simply build a little fire upon the ice and 
use a blanket as a wind- Sane 

Other fisheries.—Hand-line fishing, or “snatching,” as it is locally. 
ealled, is practiced little, if any, at present, although the Indians have e 
sometimes fished considerably in this way through the ice, using x 
“ coop” or blanket for shelter, as the spearmen do. No trammel-ne is 
or fykes have been used in the region. Several years ago a few set- 
lines were tried, but with no success, and in 1885 none were used, 

Statistics.—In 1885 the total number of fishermen for this coast, ins 
cluding Mackinaw City, was 6 professional, 32 semi-professional, an¢ ad 
3 preparators. The capital invested amounted to $2,690, and the prod- 
ucts were 39,000 pounds of fresh fish and 14,500 wouede of salt fish, 
having a ite of $1,563. “ ‘ 

Trade.—The entire catch was bought and shipped at Mackinaw Cit 9 
where fish are purchased both from the fishermen of Lake Michigan 
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- and from those of Lake Huron who fish in the vicinity of that place. 
In 1885, between May 1 and October 1, 120,000 pounds of fresh fish and 
- 70,000 pounds of salt fish were handled, divided as follows among the 
different species : 


Kinds. Fresh. Salt. 


Pounds. | Pounds. 


rae ees eee Seen Tene Baie See net sete ay tas ec ene oe ea iB Giaiei a ok 'aloewelcieteinid 60, 000 49, 000 
RR tects sere dale taka nacee sR eek eer, Sadaan suns acesersaens RAS sb EON 42, 000 7, 000 
Wall. Ae Pe ce oe ee Bee font Co eon Gein aicin cia scm mte ane vee cane ceuene 12, 000 |. oncetteaes 
| LE Gc Ten i 5 Soe SRB SAG see OSA oar ec ay ae pe a ee REA (ee Yk 2 7, 000 
SR Aer ee ee see sank oa anne eaters taaleia = fda Te imo ae don cin oe aes awe na's|smaeeinmee 7, 000 
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The amounts paid to the fishermen were $4,200 for fresh fish and 
$2,398 for salt fish. Four men were employed as preparators, and $1,600 
was invested in the business in wharves, buildings, fish-cars, ete. 


71. BEAVER, FOX, AND MANITOU ISLANDS, MANITOU COUNTY, MICHIGAN. 


General description.—The scattering islands in the northern end of 
Lake Michigan constitute the county of Manitou. There are, strictly 
speaking, three groups, the Beaver Islands, the Fox Islands, and the 
Manitou Islands. The distance between the most northern point of the 
first named group and the southern extremity of the last mentioned is 
nearly 70 miles. The islands have for many years been inhabited by ~ 
fishermen, as fish were abundant in the vicinity, and the fishing grounds 
could be more readily reached from the islands than from the mainland. 
The total population is about 2,000, nearly all of whom are foreign born, 
and earn their livelihood by fishing or farming. 

Beaver Island group.—The Beaver Islands are the most important 
and most numerous. They are situated about 40 miles west of Mack- 
inaw City and 30 miles distant from Petoskey and Harbor Springs, and 
are made up of Beaver, Garden, High, Hog, Gull, Trout, and Squaw 
Islands. The county seat is at St. James, a village of 400 inhabitants, 
located on an excellent harbor near the northern extremity of Beaver 
Island, the largest of the group. About one-half of the people in the 
county reside on this island, where at least two-thirds of the adult males 
are engaged in fishing to a greater orlessextent. Fishingis by far the 
most important industry, and most of the money in circulation is ob- 
tained from this source. Fully 90 per cent. of the entire pcpulation are 
Irish. The others are chiefly French, Germans, and Scandinavians, 
with an occasional American. High Island, 4 miles to the westward, is 
_ the home of twenty or thirty families of Indians, but only two white 
men live there during the winter months. Garden and Hog Islands 
come next in importance, but these have no harbors suitable for vessels, 
and only three or four families reside there Roecranontly. The other 
islands are small and unimportant: 
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. Fox Island group.—North Fox Island, about 8 or 10 miles ‘southiocsll 
or the nearest headland of Beaver fund: and South Fox, 4 miles — 
farther on, are of some importance from a fishery standpoint, and the 
latter has some good farms and a few permanent residents. 4 

Manitou Island group.—North Manitou Island lies 18 miles southwest 
of South Fox Island. South Manitou is 5 miles farther to the south- 
west. The population of this group is about 700, of whom the majority | 
are Germans, Danes, Swedes, and Norwegians, with very few Ameri- 
cans. The soil is suitable for farming, which, with a little oneg is 
the principal industry of the people. 

Fishing season.—TYhe ‘fishing begins on the islands as soon as the ice 
opens in April and continues until December, with the exception of | 
September, when, owing to the scarcity of fish and the abundance of — 
‘¢moss” in the water, the nets are taken out and put in order for the 
fall fishing, which begins in October. | 

Apparatus, wages, etc.—The two forms of apparatus in most general — 
use are gill-nets and pound-nets. The older fishermen generally own 
the apparatus, while the younger men are paid from $25 to $35a month ~ 
for assisting them. Many semi-professional fishermen, however, who 
farm during the greater part of the year, own and fish their own nets. 

Shipments.—For many years no fresh fish were shipped, the entire — 
catch being salted and sold to the dealers and to traders who visited 
the islands to barter with the fishermen. Since 1882 or 1883 a few tons 4 
of fresh fish have been shipped annually from the more northern islands — 
by one of the larger firms, and in 1884 a collecting steamer from Manis- — 
tique bought a few for shipment to Chicago. The business was small, 
however, and the total quantity of fresh fish sold that season did ee 
exceed 20 tons. In 1885 the fishermen of the Manitou Islands began — 
selling fresh fish to Petoskey. In the spring of 1885, a company was es- — 
tablished on these islands, with steamers and pound-nets for catch- — 
ing fish, and sail-boats for buying additional quantities from the fisher- — 
men. The ‘fish trade at the islands is extensive. During 1885 be- — 
tween one and two millions of pounds were shipped, these being mostly — 
fresh trout, whitefish, sturgeon, and herring, with ten or twelve per — 
cent. of salt trout and whitefish. In 1881, according to the statemen : 
of Mr. John Day, there were at least 12, 000 half-barrels of fish salted _ 
and shipped from the island, but in 188! the quantity did not exceed 
10,000 packages. Ninety per cent. of these were marketed in Chicago, 
the remainder were shipped to Buffalo. f 

Statistics.—In 1885, 187 men were engaged in fishing, with 30 addi- — 
tional persons employed on shore in mending nets and icing and pack: 
ing fish. Fifty-two pound-nets, valued at $23,550, 3,894 gill-nets, worth — 
$27,814, and 4 seines were fished from the islands, these, with the other 
capital ‘depoiident on the fisheries, had a value of $127,376. There ue 
were 578,100 pounds of fresh fish, valued at $17,132, and 990,575 poun ds 
of salt fish, worth $43,278, taken by the fishermen of the islands, i Ds 
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E- Shitihie 23 000 pounds consumed by the fishermen and other residents. 
The quantities of the different kinds were as follows: Sold fresh, 136,425 
pounds of whitefish, 240,275 pounds of trout, 56,400 pounds of sturgeon, 
10,600 pounds of suckers, 5,000 pounds of herring, and 130,000 pounds 
of miscellaneous kinds; salted, 729,175 pounds of whitefish, 261,400 
pounds of trout, 44,000 pounds of herring, and 20,000 pounds of suck- 
ers. Of the fresh fish, 6,100 pounds, valued at $332, and of the salt fish 
99,800 pounds, worth $4,460, were taken at the Manitou Islands. Large 
quantities of suckers and sturgeon are thrown away by the fishermen 
of this county as being unmarketable; this waste in 1885 amounting to 
not less than 100 tons, of which no account is taken in the foregoing 
figures. 

Prices and trade.—The price paid for fresh fish in 1885 was 34 cents 
a pound for whitefish, and 3 cents for trout, all fish smaller than one 
pound being discarded by the fresh fish dealers. The price for salt fish 
was $2.75 to $3 per half-barrel for trout, and $3.50 to $4 per half-barrel 
_. for whitefish. The fresh-fish trade is controlled largely by firms at St. 

James and Manistique. 

Gill-net fishery.—Gill-nets have been used from the earliest settle- 
ment of the islands and are still very extensively employed, fifty-six 
boats with two, or occasionally three, men each, and two steamers, with 
a total of fourteen men, fishing with them during the greater part of 
1885, besides five crews of Indians who fished occasionally. One and 
a half pounds of twine are used in making each net, and it measures, 
when “seamed,” about 45 fathoms. The nets are from 14 to 18 meshes 
deep, and have a 44-inch mesh for whitefish, and 5 and even 6-inch 
mesh for trout. Only float and stone nets were formerly employed, but 
these are gradually being replaced by cork and lead rigged nets, which 
now compose about two-thirds of the entire number. The first are 
worth from $5.50 to $6 when ready for fishing, and the latter about $7 
to $8, according to the quality of the twine used. The boats used are 

_ almost exclusively of Mackinaw build, there being not more than half 
a dozen huron boats owned on the islands. The mackinaws vary from 
18 to 26 feet in length. They are strongly built, and, when new, are 
worth $175, including sails. Two men ordinarily constitute a crew, 
and they use an average of sixty to eighty nets. On the Manitou Isl- 
ands, however, the crews fish a smaller number. Occasionally there 
are three men in a crew, when from one hundred to one hundred and 
fifteen nets are frequently fished. The nets are set in gangs of eight to 
twelve each. The season begins by the 20th of April, or as soon after 
as the ice will allow, and many of the fishermen continue without inter- 
ruption during the entire summer, though some “cut out” during Sep- 
tember. There are no regular fishing-grounds, if we exclude the ‘“ Mid- 
dle Ground,” a ledge about half way between Beaver and North Fox 

_ Islands, with 8 to 10 fathoms of water, where trout are taken in con- 
_ siderable quantities in the fall, and Gull Island, which has long been a 


- 


and for those of the north shore between Manistique and St. Ignace. — 


Islands, and four on each of the Manitou Islands. The nets wereat first — 


_ of May till late in November, with an interval of six weeks, beginning — 
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favorite resort for the gill-net fishermen of the Beaver and Fox Islands, aa 


The Beaver Island fishermen resort to different portions of the large isl- — 
and and to the smaller islands, where they camp and remain during the © 
fishing season, salting the bulk of their fish and selling the remainder fresh 
to the collecting boats. The catch is composed exclusively of white. 
fish and trout, in the relative proportion of two to one. According to. 
figures obtained from the books of the largest salt-fish dealers on the 
islands, the catch of the gill-net fishermen for 1884 amounted to about 
130 half-barrels to the boat, though some of the most fortunate fisher- 
men got as high as 200 packages. 

Gill-net fishing through the ice has never been extensive. It has 
been tried from time to time with poor results, and in the winter of 
188485 extensive preparations were made by one or two parties for en- 
gaging in this work, but the catch was so small as to discourage ‘Een 
from continuing for any extended period. 

Pound-net fishery.— According to Mr. Harrison Miller, the first pound-net 
was brought to Beaver Island from Lake Erie in 1859. It was of small di- 
mensions and was set in 18 feet of water in the bay, near St. James, where 
only a small quantity of fish was secured. The next year it was fished — 
on the shores of High Island, and the catch there was very large. From — 
this beginning the pound-net fishing rapidly developed, until now a — 
very large percentage of the fish are taken in this way. The greatest 4 
increase was in 1883, when a large number of new nets were purchased. — 
In 1885 there were twenty-three pound-nets on Beaver Island, six on — 
High Island, four on Garden Island, one on Gull Island, two on Trout — 
Island, one or two on the North Fox, and four on the South Fox, with q 
two additional ones fished in the channel between Hog and Beaver — 


quite shaliow, varying from 18 to 30 feet. In 1881 anet was set in deep — 
water and was very successful, since which time deep nets have come — 
into general favor for spring and summer fishing, the shallowest used 4 
in 1885 being about 40 feet and the deepest 72 feet. Over fifteen of the — 
entire number are in water of 50 feet and upwards. After the spring 
and summer fishing many of the nets are cut down for shoal-water fish-~ 
ing on the spawning-grounds, two nets often being made out of one. 

On account of their depth they have considerable value, the average for 
all the nets of the islands, according to the most reliable estimates, being 
about $500 each. Many complain that the mesh of the pot, or pound 
proper, which averages about 3 inches, and is occasionally reduced to 
14 inches, is such as to catch enormous quantities of young whitefish, ~ 
and instances are cited where over four hundred in number have been 

required to fill a half-barrel, while the average number required exceeds — 
two hundred and fifty. Pound-nets are fished regularly from the middle — 


about the middle of August. Some, however, are used throughout th Ye 


entire season. a 
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The catch is composed largely of whitefish, with a few trout in May 
and October and a small number of sturgeon in the fall. Formerly, 
_ three or four men constituted a crew for fishing a gang of pound-nets, 
but now the number never exceeds three, and frequently the work is 
performed by two, in order to reduce the running expenses. 

The Lake Ontario trap has been tried here on two occasions, and the 
fishermen are of the opinion that it might be introduced into the fish- 
eries with good results, but those using them in the past have not 
given them a fair trial. 

Seines.—Seines have been owned and rated here for over thirty 
years. They were at one time used along the outer beach for white- 
fish and herring, but none have been fished for these species since 1875. 
The four employed in 1885 were operated in St. James’ Harbor in spring 
exclusively for suckers, of which about 200 half-barrels were secured. 

Hand-lines.—“‘ Bobbing” is occasionally practised by the residents of 
the islands, though usually only for pleasure or to supply the tables of 
the fishermen with fresh fish. It is hence of little commercial impor- 
tance. 

Set-lines.—Set-lines have been fished from time to time with fair suc- 
cess, and one or two fishermen have used them exclusively, in connec- 
tion with herring-nets which supply the bait. Some years ago it was 
customary for the gill-net fishermen to use set-lines in the intervals of 
their other fishing. No set-lines were used on the islands in 1885. 

Fyke-nets, trammel-nets, and spears.—The Indians have for some years 
been engaged in the capture of sturgeon with spears 25 or 30 feet long, 
having detachable points. They paddle about in the smooth water in 
the vicinity of the islands watching for sturgeon, which usually lie 
motionless on the bottom. When one is seen the spear is lowered in 
the water, its position being clearly marked by a white quill which 
shows plainly at a depth of 30 feet. When near the sturgeon the spear 
is quickly plunged into its flesh, the handle becomes detached, and the 
fisherman seizes the line fastened to the iron and plays the fish until it 
becomes exhausted, when he draws it to the surface, kills it, and pulls 
it into the canoe. One or two Indians were making good wages by 
spearing sturgeon in the summer of 1885, and seven fish, averaging 65 
pounds, dressed, were brought in by an Indian as the result of one 
day’s labor. All caught in this way were formerly dried or smoked 
for home use, but they are now sold to the fresh-fish buyers. 

No fykes or trammel-nets have ever been fished about the islands. 

Dependent industries and secondary products.—Caviare and isinglass 
have never been prepared by the Beaver Island fishermen. Many fish- 
ermen try out the refuse fish and the waste products when dressing 
their fish for salting, and secure considerable quantities of oil. In 1884 
between 50 and 60 barrels of oil were produced, and the following 
season the quantity was considerably greater. 
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ure of fish barrels, and ine or - four parties a in the - past d Ve 
their entire time to this work. About 1860 there were annually m = ” 
on the islands from four thousand to five thousand half-barrels, ont ‘the: 
fishermen now use quantities of second-hand packages and only. about 
two thousand new ones are made by three coopers. 
The boats used in the fisheries are also built here, one man giving nisd 
entire attention to boat-building. He is assisted by others when occa-— 
sion requires, though, owing to the staunchness and consequent long Rs 
life of the boats, he can usually keep up with the demand without 
additional aid. 
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V.—THE FISHERIES OF LAKE HURON, 
72, GENERAL REVIEW. 


Physical characteristics.—Lake Huron lies to the east of the southern 
peninsula of Michigan, and separates that State from Canada. The 


_ general contour of the lake is crescentic, and its greatest length, follow- 
_ ing the curvatures, is 280 miles.. The average breadth is 70 miles, al-_ 


though it is 105 miles wide at the broadest part. The depth of this 


lake is greater than that of any other, averaging 1,000 feet. The deep- 
est portion is off Saginaw Bay, where soundings 1,809 feet deep have 

been made without reaching the bottom. The waters are remarkable 
_ for their purity and sweetness, and for their clearness, which is particu- 


larly noticeable in the northwestern portion. Three thousand islands 
of considerable size break the surface, these being largest and most 
numerous along the north shore. 
The American shores of the lake extend from Drummond’s Island, 
in the upper peninsula of Michigan, to Point St. Ignace, thence south- 
ward, on the opposite side of the straits, from Mackinaw City to Port 
Huron, a distance of about 400 miles. Saginaw Bay is the only inden- 
tation of large proportions, although Thunder Bay, in Alpena County, 
deserves mention. 

Population.—Along the north shore there are no settlements of note, 
and, with the exception of Cheboygan and Alpena, there are none in 
the northern half of the lower peninsula. Bay City, at the head of 


_ Saginaw Bay, is the only place of importance between Alpena and Port 


Huron, at the head of the St. Clair River. 

The shore line of the northern peninsula is very irregular, and dotted 
with small islands. There is almost no resident population, although 
fishermen from other localities make their headquarters there during 
portions of the year. The more northern parts of the southern penin- 
sula contain only a sparse population, largely dependent on the lumber- 
ing interests. Railroads do not follow the shore, and the only method 
of transportation is by means of the lake steamers which touch regu- 


- larly at the principal points. 


Alpena, it is said, is now the largest city in the United States with- 


out railroad communication. Proceeding southward towards Saginaw 
_ Bay the railroad facilities improve, but the lumber interests predomi- 


nate; while still further south the agricultural occupations gradually 
become more extensiye, and railroads touch at all the chief shore set- 


- tlements. 


Location of the Thee Se fisheries along the renee nares of this 4 
shore have never been very extensive, although they have been increas- — 
ing of late years; and at present important commercial fisheries occur — 
about Alpena, while Saginaw Bay is the center of large pound and fyke q 
fisheries. Fishing is also extensive during a portion of the year along 
the northern shore, where fishermen from St. Ignace, Mackinac Island, 
and other places are engaged in the capture of whitefish and trout with — 
pound-nets and gill-nets. On the Canadian side very important fish- : 
eries occur in the neighborhood of the Duck Islands, in Georgian Bay, 
and along the northwest portion of the Canadian shore, large quantities 
of whitefish and trout being taken and shipped to the Detroit market. 

Apparatus of capture.—Seines are employed only to a small extent, the 
great bulk of the fishing being carried on with pounds and gill-nets. 
The latter are used in considerable numbers at all the fishing centers 
along the American shore, and the pound-net fishing, although for- 
merly of little consequence, is rapidly increasing, the principal centers for — 
this fishery at present being in Saginaw Bay and Thunder Bay. The — 
fishermen, as a rule, own the apparatus used, and ship their catch to — 
market in a fresh condition by the lake boats or sell to peddlers, salting — 
only such quantities as can not be readily disposed of. 

Species.—The principal species taken are whitefish, trout, pike, pick- 
erel, and herring, although large quantities of sturgeon are yearly 
being caught and find their way to market. In Saginaw Bay bull- 
heads, bass, and perch form a considerable proportion of the catch in ~ 
addition to the other species mentioned. 

Season.—The fishing season begins as soon as the ice breaks up i in 
the spring and continues without intermission until it forms again in — 
the fali, or until the cold storms interrupt the fishing operations. In — 
some localities fishing is continued during the winter months, although — 
on a rather small scale. 

Trade.—The catch from many of the fishing stations in Lake Huron H 
is sent almost exclusively to Detroit, from which point it is shipped to 1 
different parts of the country, the dealers placing any surplus fish that) 
they may have in refrigerators until such time as the state of the” 
market will warrant shipment. But little business is done in fishd_ 
smoking, and the few fish thus treated are for home supply. r 


Table of persons employed in the fisheries of Lake Huron in 1885. 


Fishermen. Shores- Total 
men, pre-| number 


Section. : arators,| of per- 

Profes- |Semi-pro-| P 3 P 
sional. | fessional.| 224 me- | sons em- 
chanics. | ployed. 
NoDhnenOre OF MuaKe FLOTOn...2 i. ccevdeeenieones 68 40 27 135 
Chepoyeam Copnty, Mich... 00... 0b lweeeeacecwesine TO: Hisid erence attics Seeeette 19 
Presque Isle County, Mich.........2........+----- i We Nps 6 27 
PaO T i OOMBUN MAIER 5 cai aime wm - teeta ceo nandieesia “ 48 6 11 5 
ATCO a OU YA LIC  tieCicem ae ounce cinch a iemeaok LOM secs ct 1 20 
TOSCO CC OMMEY MN CAIN na ctor male tina «Mtn deisel uate tee QT | Saeeete ee: 6 27 
Ravinia GA GO TstVOL «ween ccc sbenmaserehoasens 433 110 22 565 
Lower Lake Huron .........--. Pas EA A IAT i ee FY A MR aE Vet cs ge 34 


LOURL oun canoes Geir dus ies enc unseia= slemeshiee 4 663 156 73 892 
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Vessels and boats. 


Steamers. 


Gill-net | Collecting Other 


Section. boats. boats. boats. 


Total. 
Fishing. | Collecting. 


No. | Value. |No.} Value. |No. /Value. |No.|Value. |No.| Value. |No. | Value. 
: on Os Ge a Ti sae 2 ae 
North shore of Lake Huron.| 2 ($10,000 | 3 $14,000 | 14 $3,300, 5] $510 | 32 | $1,945 | 56 |§29, 755 
Sheboygan County, Miche. -). 025}: i... |. 5c.[s026.5.. 4 G00 |. SSstee eS. 4 112; 8 712 
= Presque Isle County, Mich -|....|..-...-.|..-.|.....--. 4} 1,000] 1 100 | ¥Y 390 | 14] 1,490 
_ Alpena County, Mich....... a pU0G el ose ae. ~ 2. 8 | 1,920) 6 875 | 30 | 1,121 | 45 | 7,916 
oO CUUNG Ys MACH cea ule. alae tne cn ancl bemene ens 2 BDU. tactile an aha 12 365 | 14 815 
» Tosco County, Mich..-....-..|....|.-.-.--.|.---]-------- 1 FOG so eee a 15 683 | 16 783 
_ Saginaw Bay and River.,.-. OW TS pB0C ql eser-| nicvciaye cart Al 1004\5 3 680 |381 | 15,310 |389 | 29, 390 
7 PMVOD AKG FIUTON. sc. 2252] nnc |. wate. Nemecedies ecco". BAS Ep A rile = iawn we ll 610 | 19 | 2, 085 
; POUAL otis tok cin Lee ak. 7 | 27,300} 3 | 14,000 | 42 | 8,945 | 15 | 2,165 |494 | 20, 536 [561 | 72, 946 
: Apparatus of capture. < 
aa 
‘ ; 2 . * 
Section. date ne a ae Other gill-nets. 
No. | Length. | Value.| No. | Length. | Value. 
a Feet. Feet. 
F INortheshote of Lake Huron: <2 .2%:... sce. c0co5s 510 SPTOD A INOGON an a nis )|lp ovis Ged ciace's |actesiee 
& ‘Cheboygan County, Mich.-..............s..-..--| 160 POU eRe MEM 2.2 << |oateas saceststvs eae 
Presque Isle County, MNO 2 ores Aomeaternecarae she 425 OD AGE PARED) he eles nla [Cs ru alulecas clea! sto aerorne 
Alpena County, MSGI. Seek, S2 as Re wie iat clatele aie 865 BPI Sy lea UGy sl ee 4 cic lism a ocaya ateia/ aes hele alas 
laowa County, Mich’. 2: 60. Jets se. ace eet. S- 372 ELS ey Lemay | eee Ree foie 2 \a<||' iw a'm alee winloro Rieter ae 
GOOSEN yy WGI Stag aes one wa Slcm ciamaiee we 62 30, 690 SN Ooo 2 liclat Seige) Me eeroral |e ee 
Saginaw Bay and River... 0. ...c 022 cceeee scene 305 150,975 | 2, 890 30 7, 500 $120 
| OweE wake HL ULON sc acesceessacoscn Saab sete oe 615 268, 850 | 4,318 ed eee Cee 
¢ | Ce ARs Slee nee Ne aaa Ne 8,414 | 1, 764, 242 | 35, 213 | 30 | 7,500| 120 
Apparatus of capture. 
Traps. 
d : Total 
. tee Set-lines. Vale CaS oR 
Pound-nets. Fyke-nets. minor | #2PPara- 
4 tus o 
appara-| Gant. 
No. of tus. ae 
No. | Value. | No. | Value |Length. hooks, | V2!¥e- 
| | 
Feet 
Neue shore OL akesturon: | —50))| $18,S00r|eascec|' -asjccom|p ace ocestecce ccc. | oeceas $50 | $23, 930 
Cheboygan County, Mich .- 4 JO See A SSS Ie ac el et eT 3 2, 420 
Presque Isle County, Mich.. 10 ee eS ee eee Ce ale Bain Nall outed e ooo uemea ce 10, 800 
Alpena County, Mich ....... 44 QO DO rlicseme poem ce lineaias se aphee oe ackdioeewe ec tees ts oe 20, 418 
Alcona County, Mich ....... 13 alias een rth oir pe lee oP can eee we ces 4, 803 
Iosco County, Mich ......... 16 ee fi NR eR ee ee eee en ae) alti Viger ce ea PP Rai 4, 809 
Saginaw Bay and River ..... 440 | 71,925 | 499 | $22,910 | 90,000 | 10, 000 $100 40 | 97, 985 
Lower Lake Huron ......... 9 Seca yg yee et 2 GS BN ya ORR SS aN a IE ED oe ee eae 7. 618 
MOG Sa ace heme ceo ee --| 586 | 113,350 | 499 | 22,910 | 90,000 | 10, 000 100 90 | 171, 783 


a et 


wharves. | cessories./ No. | Value. property. 

ae an Te gh se aa 
North shore of Lake Huron ........ $26, 975 $1, 000 70 | $2,800 | $22,000 | $52, 775 
Cheyboygan County, Mich ....-..--- 100 BO aie eas 300 500 
Presque Isle County, Mich......... 1, 818 S00 tresetolcs seers 1, 075 3, 193 
Alpena County, Mich .............. 7, 31l 1408). Sse owe ls 2, 650 11, 895 
Alcona County, Mich .......-..-... 690 73 Se (eee Pe 625 1, 548 
Tosco County, Mich .........--.---% 595 ZOD vicina antl Satelite 600 1, 420 
Saginaw Bay and River..-...--.... 30, 535 9,350 | 105 1, 899 26, 000 67, 784 
Lower Lake Huron ...........----- 1,175 SIN oe cate ate abe fae eee 2, 065 

SEU s whic o'hinctceus b 55 no 4 cement 69, 199 13,472 | 175 | 4,699 53, 250 140, 620 385, 349 
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total of 4 
canta in- 3 


Section. Value of | Value of 
buildings| fixtures 
and and ac- 


Table of products of the fisheries of Lake Huron in 1885. 


Pounds sold fresh. 


Section. ‘ Suckers 
: ; Herrin 
White- Pike and| Stur- 8, perch, 
fish. Trout. pickerel.} geon. ae — pire Total. 
North shore of Lake 

RAEN s oe coe cae 641,370 | 228,200 | 193, 700 | 105, 000 *3, 000 10, 000 | 1,181, 270 
Cheboy gan County, 

LU SAE e eS oe 15, 400 4, 000 3, 600 1, 000 *1, 000 500 25, 500 
Presque Isle County, k 

VERIO: Wotan, 5 age ates Brera 51,240 | 138, 670 2, 500 3, 500 *2, 000 1, 000 198, 910 
Alpena County, 

DLS etn meee ese 337,050 |1, 203,480 | 40,000 | 14,100 *41, 000 2,000 | 1, 637, 630 
Aleona County, 

rah: es. Se 60, 080 45, 660 2, 300 SHAD 1c ote oe 500 110, 000 
Iosco County, Mich .| 28, 540 -7, 600 | 18, 500 2 O00) 8s cee 600 52, 840 
Saginaw Bay and *}, 020, 350 

WANMOL oder aire 2 at 168, 500 | 589,000 | 673,000 | 80, 640 t 2 52, 500>/4, 088, 000 | 7, 580, 150 

+808, 160 
Lower Lake Huron. 17,700 | 188, 070 6, 900 7, 200 *30, 500 600 250, 970 
*], 097, 850 
Mietal\-15. 00 5> -'= 1, 314, 880 |2, 404, 680 | 940, 500 | 215, 500 +152, 500>/4, 108, 200 |11, 037, 270 
. +808, 160 
Pounds salted. 
Total num- 
Section. : ber of value o 
hag Trout. |Herring.|Suckers.| Total. | Value.| POURds. | catch, 
North shore of Lake 

Pron «2 $2627. 69,600 | 59,400 |......... 6,500 | 135,500 | $3,816 | 1,316,770 
Cheboygan County, Z 

MET ON Toco, oxic can: 14, 000 2,000 | 10,000; |-525..- 2% 26, 000 920 51, 500 
Presque IsleCounty, ; 

WETCRMU WS ais zicn'n's 3's 6, 400 8, 500-)" 14,0000 (22272. sac 25, 900 890 224, 810 
Alpena County, <2 

GOI ats ais Sewn ele 18, 100 46, 700 | 104,000 |......... 168,800 | 4,931 | 1, 806, 430 
Alcona County, 

IN OCG) A en eee 12, 000 16, 200: ects. 28, 200 834 138, 200 
Tosco County, Mich. 2, 400 6, 500 GG00 4 oe aia 15, 500 376 68, 840. }/ 
Saginaw Bay and 

pean eee tee Aa 2s. .|.|. obivadv wal “amos lta Sie eee ec ee ee ee 7, 580, 150 
Lower Lmke Huron)... . 2.2. .|..ccc0 sens ics) 000 |......- --| 20, 000 400 270, 970 

Potato: aA. 110,500 | 135,100 | 167,800 | 6, 500 | 419, 900 | 12, 167 | 11, 457, 170 
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73. THE NORTH SHORE (MACKINAC AND CHIPPEWA COUNTIES, MICHI- 
ia N). 


Geographical description.—That portion of the State of Michigan border- 
_ ing upon the north side of Lake Huron, and constituting the so-called 
~ “North Shore,” is about 60 miles in length, and extends from St. Ignace 
_ to False Detour Passage. The shore, which is for the most part rocky, 
: is much indeuted with small bays and coves, and fringed with rocky 
3 islands. St. Martin’s Bay, which lies northeast of St. Ignace, is the 
largest body of water in the section. In it are two islands of consider- 
; able size known as Isle St. Martin and Gros Isle St. Martin; while farther 
‘ east is the larger island of Marquette; and finally, largest of all, Drum- 
j mond Island, forming the eastern boundary of American territory. 
p Opposite St. Ignace, in the Straits of Mackinac, are Mackinac and 
_ Bois Blane Islands, the former being a well-populated locality from 
which much of the fishing along the north shore is carried on, and the 
7 latter a low, marshy island, but sparsely settled and of little commercial 
importance. “ 
— St. Ignace and its fisheries.—In addition to Mackinac Island, the only 
fishing center in this section is St. Ignace, a small community on the 
- northeastern side of the Straits of Mackinac. It is a railroad and ship- 
ping center of some importance, and has direct steam-boat and railroad 
- connections with the principal cities to the south, including Chicago, 
Milwaukee, Cleveland, Detroit, etc. Nearly one-third of the population 
. is more or less dependent on the fishing industry. 
‘The fishing-grounds frequented by the fishermen of St. Ignace lie to 
-the northeast of the town in St. Martin’s Bay, where nine pound-nets 
were operated in 1885 between the months of May and October. The 
_ hets were set in from 15 to 45 feet of water, and were fished by nine men, 
most of whom were French Canadians and Indians. The catch, which 
consisted chiefly of whitefish, amounted to 34,000 pounds, valued at 
about $1,300. The pound-net fishery of St. Ignace is the only one of 
commercial importance carried on there. About fifty men engage ir- 
regularly in ice fishing during a portion of each year, but their catch 
is small, amounting to only a few thousand pounds. 
Mackinac Island.—Mackinac Island was settled about 1800, and now 
‘has a population of 500. Its importance is chiefly due to the fisheries 
centering there, and also to the fact that it has become a favorite sum- 
mer resort. Notwithstanding the bold and rocky character of the 
shores, the harbor is an admirable one, affording good shelter for ship- 
ping. It has ample steam-boat facilities. No fishing is done in the 
immediate vicinity of the island, the fishing-grounds being along the 
north shore from St. Martin’s Bay to Drummond Island. 
Gill-net fishery —Gill-nets were fished to the number of five hundred 
nd tenin 1885. They varied in length from 360 feet to 600 feet, were 5 or 
4 feet deep, and cost $10'each. Gill-nets were introduced on the island 
: H, Mis, 133——14 
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about 1840, at which time the fishery was carried on exclusively by 
Canadian French and Indians, who used board floats about 23 feet 
square and stone sinkers. About 1860 cork-and-lead-rigged nets were 
brought to the island and the old method was abandoned. In the same 
year the first fishing steamer of this section was built. The size of the 
mesh was then the same as it is at the present time, namely, 4 to 5. , 
inches. In the earlier times, however, heavier twine was used, No. 30 
being the kind in most demand, while now No. 50 is the size generally 
employed. The twine was ane from Scotland and made into nets 
by the women of the island. In the early history of the island, linen, 
which was brought from Europe for clothing, was unraveled Pas the 
women and made into primitive nets. 

Pound-net fishery—The first pound set in this region was brought from 
Ohio about 1860, and was located in ‘the Straits of Mackinac, costing — . 
when completed $1,500, Forty-one nets, operated by Mackinac parties, © 
were fished along the north shore in/1885, Hight were set in St. Mar- — 
tin’s Bay and vicinity and the others in stands of one to three between — 
Marquette Island-and Detour Passage and on Drummond Island. The © 
fishing season for most of the nets was from May to October, although. ; 
some were put in as early as April 15 and not taken up till December 1. 
September and October are the best months for fishing along this shore. — 
The nets were fished ‘in Water from 20 to 62 feet in depth, and required — 
the services of three to five men to each stand. The nets were valued 
at from $300 to $400 each, and stocked about $125 each in 1885 on 
whitefish, trout, and pike, the first-named species being most numerous. — 

Seines and spears.—Seines were introduced about 1840, but were not 
a success, and were abandoned ; later attempts to make the use o 7 
seines profitable have also failed. In the early history of the place the 
Indians were largely dependent on their spears foStheir fish supply, and — 
that kind of apparatus was extensively used; of ‘late years, however, 
no spearing of fish has been done. 

Species.—W hitefish is the most abundant species taken in this region, 
the quantity caught being more than thatof all the other kinds combined. — 
Trout rank next in importance, closely followed by pike and pickerel. 
Sturgeon are fairly numerous. Suckers and herring complete the list 
of marketable species, neither being taken in any considerable quan- 
tities. 

Prices.—The prices received by the fishermen for their catch vary 
from one-half to 44 cents a pound, according to the species. Whitefish 
command the highest prices, 3 to 34 cents being the prevailing rates ie or : 
fresh fish. Trout, pike, and pickerel bring about 3 cents. Sturgeon are 
sold at. 75 cents apiece. Herring are worth 24 cents, and suckers and 
other minor varieties from one-half to 2 cents. Salt whitefish are sol 
at 4 to 44 cents, salt trout at 3 cents, and salt suckers at one-half cen 
@ pound, 
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& Dealers.—One firm at St. Ignace and one at Mackinac Island are the 
only dealers in fish in this region, and they handle a large proportion 
of the catch of the fisheries on either side of the Straits of Mack- 
 inac, but especially those on the eastern side. These firms employed 
; twenty-seven men in the capacity of collectors of fish, shoresmen, pre- 
_ parators, and mechanics; kept three steamers engaged in visiting the 
-fishing-grounds and collecting fish; had $25,800. invested in wharves, 
_ buildings, fish-cars, etc., and $14,000 in fishing steamers, and bought 
and shipped in 1885 about 1,600,000 pounds of fish, valued at about 
; $60,000. The firm on Mackinac Island located there in 1875, and began 
shipping fresh fish packed in ice to Chicago by steamer. In 1885 they 
 built-a freezing apparatus, with a capacity of 40 tons, which will en- 
able them to utilize many fish that would otherwise have to be salted 
or sold fresh at a loss. 
F Markets.—The fish which are landed at St. Ignace for shipment are 
sent to Chicago, Detroit, Cleveland, Cincinnati, and Buffalo, the greatest 
- amount going to the first-named place, except in winter, when Cincin- 
nati gets the great bulk of the trade. In the early days of the Mack- 
inac Island fisheries, the fish were all salted in barrels containing 200 
pounds and shipped.by steamer to Buffalo and Cleveland. Mr. James 
C. Rice (one of the earliest fishermen in this region), in 1857, when 
very heavy fishing was done, shipped on an average 2,000° half-barrels 
of salt fish weekly. In 1841 he traded fish for flour, barrel for barrel, 
in Chicago. In 1845 he began shipping fresh fish to Cleveland, in tish- 
cars of about half the size now used, holding 1,500 pounds of fish. 
packed in ice. At that time fish were bought by the piece, the price 
for whitefish being. about 5 cents each; trout were larger then than 
now, ranging from 10 to 40 pounds; the largest one ever taken weighed 
84 pounds. The price for trout at that time varied from 10 to 50 cents. 
Since 1857 a large part of the catch has been sent to Chicago. 
| Statistical summary.—The number of men employed in connection with 
the fisheries in this section was 135, of whom 68 were professional fish- 
ermen and 27 men, as already stated, were engaged by the dealers to 
collect and handle fish. Two hundred and eighteen people were de- 
pendent on the fisheries in addition to those before mentioned. 

The apparatus used consisted of 2 fishing steamers and 3 collecting 
steamers, valued at $24,000; 14 gill-net boats, 17 pound-net boats, and 15 
other boats, valued at $5 185 510 gill-nets, 278,700 feet in length, valued 
at $5,080; 50 pound-nets, valued at $18,800; and miscellaneous apparatus 
and accessories, including fish-cars, Falitodl at $3,850. The shore prop- 
erty was worth $26,975, and the cash capital amounted to $22,000. The 
total capital invested was $106,460. 

_ The catch in 1885 amounted to 1,181,270 pounds of fresh fish and 
_ 185,500 pounds of salt fish, valued at $39,303 and $3,816, respectively. 
_ The quantities of the different species were 641,370 pounds of whitefish, 
_ 228,200 pounds of trout, 193,700 pounds of pike and pickerel, 105,000 
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pounds of sturgeon, 3,000 pounds of herring, and 10,000 pounds of 
mixed fish, sold fresh; the salt fish consisted of 69,600 pounds of white. | 
fish, 59,400 pounds of trout, and 6,500 pounds of suckers. The secondary — 
products were 1,500 gallons of fish oil, valued at $450. 
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74. CHEBOYGAN COUNTY, MICHIGAN. 


General description.—The shore-line of Cheboygan County stretches — 
for a distance of 20 miles southeast of Mackinaw City, terminating at the © 
northern extremity of Hammond’s Bay. The only community of im- © 
portance on the lake is Cheboygan, a town of about 2,000 inhabitants, — 
situated at the mouth of the river of the same name. The fisheries of 
the section are of comparatively little value, consisting only of a limited 
amount of pound-net fishing on that portion of the shore opposite the 
South Channel, and some gill-netting about 17 miles northeast of Che- 
boygan on Spectacle Reef. 

Pound-net fishery.—Pound-nets have been set along this shore since — 
1861. In 1885 four nets were operated, two by Cheboygan parties — 
and two by men living at Mackinaw City. The nets, which had a 23- — 
inch mesh, were set in from 28 to 40 feet of water,and remained in use © 
from July to November. ‘They were worth from $300 to $350 each. — 
Seven men, in two gangs, with two pound-net boats and two other q 
small boats were required to fish the nets; they were French Canadians, 
and were hired at the rate of $26 a month by the owners of the nets. 
The average stock of the pounds in 1885 was $225, made up chiefly of © 
sales of whitefish and herring. ; 

Gill-net fishery.—This is carried on by a Cheboygan man who em- — 
ployed one hundred and sixty nets and four gill-net boats, engaging — 
the services of twelve men from May 1 to September 1, and again from — 
October 1 to November 20. The nets are about 195 feet long and 6 feet 
deep, and cost $7 each. The yield in 1885 was 20,000 pounds, chiefly — 
whitefish, which were sold fresh for $600. ‘| q 

Seatietioal résumé.—Nineteen men were engaged in fishing in Che- — 
boygan County in 1885. The apparatus included 8 boats, valued at 1 
$712; 4 pound-nets, valued at $1,300; 160 gill-nets, valued at $1,120; — 
and miscellaneous apparatus, shore ipopeitty. and working capital, valal # 
ued at $500; the total amount invested in the fisheries being $3,632 5 a 
The catch noanisted of 15,400 pounds of whitefish, 4,000 pounds oft 
trout, 3,600 pounds of pike and pickerel, and 2,500 pounds of other — 
fish, sold fresh ; and 14,000 pounds of whitefish, 2,000 pounds of trout, $i 
and. 10,000 pounds of héruacs salted; the products being valued at " 
$1,495. 4 

75. PRESQUE ISLE COUNTY, MICHIGAN, ae 

Physical characteristics.—The shore of this county is about 45 oi 
long and extends from the upper side of Hammond’s Bay on the i 
north to (but not including) Middle Island on the south. It is gener 
ally low and sandy, with very shallow water. An occasional bluff 
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occurs, and in the lower portion in the vicinity of Presque Isle and 
- southward the soil is gravelly and the land generally high, while the 


water is in some places quite deep close to the shore. The only good 
harbor is at Presque Isle, though at Thompson’s Harbor and other 
places there are well sheltered but shallow inlets which afford protec- 
tion to small boats. 

Population.—There are no large towns in the county. The coast set- 
tlements are Spencer’s Dock, Rogers City, Crawford’s Quarry, Thomp- 
son’sHarbor, PreSque Isle, and Bell. The population is largely depend- 
ent upon the lumber trade, and in the vicinity of the settlements there 
are a good many scattered farm-houses. 

Gill-net fishery.—Gill-nets were first used from the present site of 

Rogers City in 1862, at which time both whitefish and trout were 
very abundant. In 1867 the apparatus was introduced at Crawford’s 
Quarry. Stone and float nets were at first used, but of late they have 
been generally replaced by those rigged with corks and leads. The 
fishery at Crawford’s Quarry grew to be quite important, but was al- 
together abandoned in 1879 when the fishermen moved to Rogers City, 
which has a better harbor and is more frequently visited by the steam- 
ers. In 1885 the only gill-net fishing was from Spencer’s Dock and 
Rogers City, and chiefly from the latter place. The fishing ground is 
a strip about 2 miles distant from the shore, from 5 to 10 miles wide 
and extending from a spot 16 miles north of Rogers City to another 12 
miles south of that village. The bottom is of sand and clay, and the 
depth of the water varies from 12 to 60 fathoms. About three-quarters 
of the fish taken are trout, and the rest whitefish. The fishing is carried 
on two months in the spring and three in the fall, generally from the 
early part of April to the beginning of June, and from the Ist of An- 
gust to the last of November. The nets used are from 500 to 750 feet 
long and 6feet deep. The web and line is usually obtained from the 
fish dealers at Alpena, and is made into nets by the fishermen during 
their leisure hours at home. 

Pound-net fishery-—¥ ishing with pound-nets has been carried on in 
a small and desultory way at Presque Isle and vicinity since 1860. At 
other places in the county they were not introduced until 1885. In Au- 
gust of that year five nets, from 28 to 37 feet deep, were put in at points 
on Hammond’s Bay from 14 to 16 miles north of Rogers City. They are 
set on a sandy bottom for whitefish, pickerel, and herring. Three nets 
‘were set about the same time at Spencer’s Dock, 12 or 13 miles north of 
Rogers City, in from 42 to 50 feet of water. At Thompson’s Harbor 
they were introduced at the same date by a firm from Bay City, Michi- 
gan, whose two nets were set in water 27 and 39 feet deep, on sand and 
clay bottom, for the purpose of catching whitefish and pickerel. All 
of these pound-net fishermen expected to get their most productive fish- 
ing in the spawning season, which extends through the greater part of 
the month of November. 


Trade.—A|most the entire catch was RRS e salted and aispasnand of 3 
locally or sold to traders for shipment to Alpena, Detroit, and seed 
lower lake ports. Since the building of the first steam- neat dock at | 7" 
Rogers City in 1872 most of the fish have been shipped fresh in cars — 
to Detroit, though some have each year been salted before shipment, — 
and a few fresh fish have been sold locally, the amount so disposed of — 
in Rogers City and its vicinity being 2 or 3 tonsannually. AtPresque — 
Isle the fish were all salted until 1884, the last year of the fishing ee ie 
_ when they were shipped fresh to Alpena : 

Occupation and lay of fishermen.—There is no fishing during the \ win- 
ter in this county and most of the fishermen work at that season in the 4 
cord-wood and cedar camps. Some of the pound-nets and gill-nets are ' 
fished on shares, the owner furnishing the boats and nets complete and 
material to keep them in repair. The operator pays all running ex- 
penses including repairs on nets and boats. The fish are allsold to one — 
firm and the money equally divided between owner and operator. 

Statistics —The number of men engaged in fishing during 1885 on the. 
lake shore of Presque Isle County was 21, of whom 6 were in the pound. 
net fishery exclusively, 12 in the gill-net fishery only, and 3 in both 
fisheries. Six shoresmen and preparators were also employed in con- 
nection with the gill-net fishery. There were 10 pound-nets, worth 
$2,300, and 425 gill-nets, worth $7,500. The value of wharves anid 
buildings amounted to $1,818, and that of minor apparatus and acces- 
sories to $300, the working capital being $1,075. The yield consisted 
of 224,810 pounds of fish, of which 198,910 pounds were sold fresh, in- 
cluding 138,670 pounds of trout and 51,240 pounds of whitefish. The 
salt fish were 11,000 pounds of herring, 8,500 pounds of trout, and 
6,400 pounds of whitefish. The catch was valued at $7,360. <B 


76. ALPENA COUNTY, MICHIGAN. 


Geographical description.—The shore line of Alpena County is a little 3 
less than 50 miles in length, and includes Middle Island on the north; 
and South Point, the lower boundary of Thunder Bay, on the south. — 
The water is generally shallow, and the shores are low, except at Part- — 
ridge Point in Thunder Bay where the shores are quite abrupt with — 
deep water near the land. Thunder Bay forms a very large and ex- — 
cellent harbor, well sheltered against all but easterly winds; wharves — 
may be built on almost any portion of its shores and do not have to be — 
of great strength to withstand the waves. The beach is of sand, gravel, — 
or Stone, shelving gradually toward the open lake. The bottom is” : 
almost free from obstructions to navigation, the only reef being a a a 
one about half a mile from North Point. —- 


boats drawing over 6 feet of water. Mr. Wires says that Little Thunder 
Bay is one of the best locations on the west shore of Lake Huron for 
penning whitefish to obtain their spawn. Abreast of North Point, 
and about 34 miles distant, is a group of small islands, consisting of 
- Thunder Bay Island, Sugar Island, Gull Island, and several little islets 
yet unnamed. A reef, which is in some places as shoal as 4 fathoms, 
runs from Thunder Bay Island to Middle Island, at a distance of 4 
miles from the mainland, and protects the shores between North Point 
and Nine Mile Point from heavy seas. On this reef whitefish spawn in 
November. Outside the reef the lake bed sinks rapidly and in places 
almost abruptly, till it reaches a depth of from 20 to 40 fathoms. 

Early and present population.—A few fishermen and hunters located 
themselves temporarily within the limits of the present county of Al- 
pena about the year 1835, and between that time and 1856 a few fisher- 
men settled on Thunder Bay Island and Sugar Island, but the region 

was sparsely populated until 1856, when Alpena City was located and 
partly surveyed. The entire population of Alpena County amounted to 

only 12,717 in 2884, according to the state census, and of these 9,210 
were residents of Alpena City. This place is situated on both sides of 

Thunder Bay River, at its mouth. There isa dam about a mile up the 
~ river, and the channel below forms a perfectly sheltered harbor. 

The only other settlement on the lake coast of the couuty is Ossineke, 
12 miles south, a little hamlet gf 100 inhabitants. 

History of the fisheries. —The first fishery prosecuted from these shores 
was inaugurated in 1835, when John Muncy located at Thunder Bay 
Island and began fishing with stone and float, gill-nets. In 1836 
another man followed his example at Middle Island. Fishing has been 
carried on more or less regularly at different places in the county 
from that time to the present. In 1858 pound or trap-net fishing was 
introduced from Ohio, and a net was set at Whitefish Point, about 4 
miles northeast of Alpena. 

Causes of decreased abundance of fish.—At first whitefish and trout 
were both abundant, and fishermen found no difficulty in catching with 
a few small gill-nets as many fish as they could sell. But since 1881 or 

1882 they have been comparatively scarce. Various causes are given 
for this decrease. The gill-net fishermen lay the blame on the small- 
meshed pound-nets. The pound-net fishermen, on the other hand, throw 
the responsibility upon the saw-mills and the gill-net men. The saw- 
mills, they say, pollute the waters with sawdust and vegetable re- 
fuse, and the gill-net men lose a great many nets, which, with the 
fish in them, soon decay and become a putrid mass which contaminates 
the fishing grounds and causes the fish to leave for other places. Mr. 
S. P. Wires reports: ‘On two questions they allagree. First, twenty 

_ years and less ago the waters on the shores of Alpena County 
swarmed with whitefish and trout. Second, to-day these fish are not 
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abundant. In 1883 the trap-net grounds of Thunder Bay failed for 
the first time, and the fishing in 1884 was equally as bad.” <b 
The same authority says that in his own opinion (as one interested 
in the fisheries, but not actively concerned either with gill-nets or 
trap-nets) the decrease is owing mainly to excessive and unwise fish 
ing, especially during the spawning season. When whitefish were 
abundant their favorite spawning ground was a shoal about 5 miles — 
from the shore, which they visited in countless numbers during the — 
month of November. On this ground it was not an uncommon thing — 
~ to catch in one net 200 pounds of whitefish during a single night; and — 
boats often returned to their fish-houses with from 20 to 30 barrels, — 
taken at a single lift from a gang of twenty or more gill-nets. During — 
a season hundreds and thousands of barrels of whitefish were thus — 
caught, the females being full of spawn which was left to rot in the © 
offal pile. The water on the spawning ground is 5 or 6 fathomsin — 
depth, and being fully exposed to the seas that roll on Lake Huron in 
November, is stirred to the bottom whenever a gale is raging from — 
the northeast or southwest. At such times hundreds of gill-nets loaded _ 
with fish were swept away and never recovered by the fishermen, but 
remained on the bottom polluting the waters. Mr. Wires further states: 
‘Weeks before the spawning season commenced, the gill-nets and trap- 
nets had been at work catching fish full‘of unripe spawn. Is it, there. 
fore, any wonder that whitefish have decreased in numbers, and that — 
once valuable fisheries have become almost barren and worthless?” — 
He says the fishermen look to artificial propagation to restore the — 
abundance of fish in this locality. 
Fishing stations.—The fishing at present is scattered along the whole ; 
coast of the county from Middle Island to Scarecrow Island. At Os- — 
sineke, where there were large pound-net fisheries for many years, the © 
results since 1882 have been so poor that there was not a single net set — 
there in 1885. No gill-net fishing has ever been carried on from that place. 
Middle Island is low and sterile, and is inhabitated only by a United — 
States life-saving crew and a few fishermen, who find here a very good 
harbor for their little boats. The beach is gravelly and the water shal- 
low. Gill-nets are set on the rocky and gravelly bottom, near the isl- — 
and, for whitefish and trout. The season for trout begins September 
20, and for whitefish during the month of November. Nine Mile Point — 
is inhabited only by fishermen. At the extreme end its shore is rocky | 
and the water deep, but elsewhere it is low and sandy, with irregular — 
outlines and very shallow waters. There is a good harbor for fishing- — 
boats. Pound-nets were introduced here in 1884, and are set on clay 
ground for whitefish, pickerel, bass, herring, and sturgeon, but only 
small results are secured. *A number of pound-nets are located at 
Round Island, an islet at the mouth of Little Thunder Bay. oh ial . 
pickerel, bass, and herring are taken in these, though the catch is ¥ 
principally whitefish, which are most abundant here before the begin: | 
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ning of the spawning season. The next fishing stations are Sugar and 
4 Thunder Bay Islands. Sugar Island is populated only by a half a dozen 
- fishermen and their families, while on Thunder Bay Island the only 
_ buildings are the United States light-houses and life-saving stations. 
 Gill-net fishing has been carried on here for over half a century. Prior to 
— 1859it was confined to Thunder Bay Island, but in that and the following 
year the fishermen all moved to Sugar Island, on account of the better 
harbor facilities there; and since that time there has been very little 
fishing done on the former. Most of the fish caught at Thunder Bay 
Island are ‘* shoal-water” trout. 

The Sugar Island fishermen catch whitefish and trout, most of the 
former being obtained during the spawning season, several gill-net 
crews having their shanties on North Point, which otherwise would be 
entirely uninhabited. They catch whitefish on the shoals north of 
Thunder Bay and Sugar Islands, making their best hauls in the spawn- 
ing time, and trout are taken on the shoals southeast of the islands. 
From the extremity of North Point the upper side of Thunder Bay is 
lined, for several miles to the east, with pound-nets. Whitefish are 
seldom caught along the northern and western shores of Thunder Bay 
during the spawning season, and there has been in the last few years a 
growing scarcity at all seasons. The pound-net fishery at Whitefish 
Point, near Alpena, has been discontinued, but there is still a little gill- 
net fishing, and at Partridge Point, 4 miles south of that town, there is 

_a large pound-net fishery. The most southerly point in Alpena County 
where the fisheries are prosecuted is Scarecrow Island, about 3 miles 
north of South Point and 8 miles east of Ossineke, and surrounded by 
very shallow water. It has for many years been the site of a pound-net 
fishery, which is here found most profitable during the whitefish spawn- 
ing season. | 

Trade.—Up to 1872 the entire catch, except the smal! portion retained 
for local use, was salted before shipment and packed in half-barrels of 
100 pounds each. In that year one firm began to pack fish in ice and 
ship them fresh. At present almost all are sold in Alpena and shipped 
fresh from that place to Detroit or sometimes to Bay City. The herring 
are commonly salted, but aside from this species the percentage so pre- 
pared is exceedingly small. Sometimes the fish are placed side by side 
in shallow tin pans and frozen before shipping, but this method is not 
in very general use. | 

The fish to be shipped fresh have their viscera and gills removed but 
the heads are left on. 

They are usually packed in four-wheeled wooden cars with a capacity - 
of 2,000 pounds. These cars have double sides, inclosing an air-cham- 
ber, and a portion of the top and of one side of each car is removable. 
For job lots smaller cars are used, and when there are no cars on hand 
or there are not enough fish to fill a car they are sometimes packed in- 
Stead in rough wooden boxes holding a few hundred pounds each. 
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Crushed ice is placed on the bottom of the car and a row of fish si 
side is laid upon it, then another layer of crushed ice and so 01 
layers of ice and fish alternating until the car is filled. In this 
fresh fish can be sent in perfect condition for hundreds or thousands of 
miles. — 
Alpena having no railroad connections, all the fish are 5 shippea by yy 
steam-boat. During the season of navigation there is a line of steamers 
running to Bay City and Detroit. A few years ago whitefish and rom 
were the only species marketable, and sturgeon were generally thrown 
into the offal pile, while herring were considered a nuisance on account rb 
of the extra work required to clear the pound-nets of them. The brine Re 
cipal demand is still for the whitefish and trout, but sturgeon, bass, 
pickerel, herring, and suckers all sell readily now, some of them bring- 
ing good prices. The amount of fish shipped in 1883 is reported to have 
been 1,932,000. pounds, of which 262,000 pounds were brought from the 
Duck Islands, Ontario. The quantity for 1884 is estimated at 2,200,00 0 
pounds. 
Statistics.—The total number of fishermen in 1885 was 54, aeaslil all | 
Americans or Canadians, of whom 12 were engaged in the pound-net 
fishery only, 20 in the gill-net fishery only, and 22 divided their atten- 
tion between the two. The amount of capital invested was $20,745 in 
the pound-net fishery and $18,984 in the gill-net fishery. The product 
amounted to 1,806,430 pounds, worth $54,951, of which 355,150 pounds 
were whitefish and 1,250,480 pounds were trout; the remainder was 
made up of 145,000 pounds of herring and 56,100 pounds of other fish. | 
Of these, 18,100 pounds of whitefish, 46,700 pounds of trout, and 
104,000 sosads of herring were salted, the total salted products havin a 
a value of $4,931. All the rest were sold fresh. 
Pound-net fishery.—Since the introduction of the pound- net in 1885 
this apparatus has been used continuously in different portions of Alpena 
County. In 1859 it was introduced at Scarecrow Island, where it nae 
been used extensively ever since, there being 5 pound-nets there in 1885. 
On the south side of North Point the first pound-net was set in 1859, | 
by a man who brought it from Sandusky, Ohio, and since that time 
there have been from 1 to 9 nets here, the latter number being operated. 
in 1885. A little to the westward, on the north side of Thunder Bay, 
pound-nets have been set sain since 1867, the number varying from 
2 at the outset to 9 in 1885. The first pound-net at Partridge Point 
was in 1862, and there were 3 nets there in 1885. At Round Island 
there was no fishing prior to 1883, when there were 3 nets set, 
which, meeting with fair success, were followed by 8 in 1884 and 12 
in 1885. Finally, Nine-Mile Point had 3 nets, which were first set in 
1884, | 
The nets range in depth from 24 to 46 feet, and the pots are from 30 
to 35 feet square. The size of mesh has decreased of late years. The sizes — 
now in use are 14, 2, 24, and 3 inches. The smaller sizes do not permit 
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m any fish to escape, holding those that are hardly large enough to be 
marketable. The boats used are flat-bottomed skiffs, carrying two fore- 
. and. aft sails. The fishing season usually begins the 1st of June, but in 
some cases not until August or September, and always lasts until about 
the end of November. 
’ ~ The total number of pound-nets in 1885 was forty-four, with a value 
of $9,250. The value of the pound-net and collecting boats was $1,665, 
that of the shore-houses was $3,050, and that of other apparatus and 
7 accessories $1,119, the cash capital being $1,500. 
; Gill-net fishery.—Gill-nets have been more or less extensively used 
_ ever since their introduction in 1835. In 1844 a number of men came 
from New York and Ohio and engaged extensively in gill-net fishing 
from Thunder Bay Island, but since 1860 there has been almost no fish- 
ing there, and at present it has only one crew with fourteen gill-nets. At 
Sugar Island, where the fishing began in 1859, there are now two crews, 
with one hundred and eighty nets in all. The other places which have 
a gill-net fishery are the following: Middle Island, five crews; north side 
_ of North Point, four crews; Alpena, onesteamer crew. Three of the Mid- 
- dle Island crews began fishing for the first. time in 1885. 
At the outset of the fishery the nets used were of poor quality. They 
were short, were made of coarse twine, and were keptin position on the bot- 
tom of the lake by means of floats and stones. In those days only from 
five to eight nets were fished in a gang. In recent years the float and 
stone rig has been usually replaced by corks and leads, and the length 
of the nets, as well as the size of the gangs, has been much increased. 
The gangs used by the steamers contain about forty nets, each about 835 
feet long, so that it takes four hours to lift the whole gang. The nets 
_ for the whole region range from 330 feet to 740 feet in length and 3 to 
6 feet in depth, the larger sizes being the more common. The size 
of the mesh is usually 4° inches. 

The sail-boats used in fishing the nets are from 26 to 32 feet long, ah 
8 or 10 feet beam, and draw from 2 to 3 feet of water. They are 
élinker built and have two masts with. two fore-and-aft sails. Their 
speed is excellent and they are good sea-boats, capable of working well 
against the wind. There are usually three men ina crew, but sometimes 
only two. - 

The first steam-vessel fishing in the waters of this county was the 
Iida. She was used in 1875 on the shoals north of Thunder Bay 
- Island and on the Big Reef. The-latter is about 40 miles out from the 
- land at Alpena and is a favorite feeding and spawning ground for 
trout, though whitefish are very scarce there. The best hauls are made 
_ during the spawning season, from October 25 to November 30. The use 
_ of steamers increased until at one time as many as six made Alpena City 
their headquarters. The steamers do not remain at Alpena the entire 
season, but generally fish off that piace only in the fall. In 1885 the 
Walter L. Davis was the only one employed. 
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The crew of a fishing steamer consists of a captain, at from $75 to $100 
per month, an engineer, at from $75 to $85 per month, and five men, at 
from $25 to $50. Among the sail-boat fishermen fee most common 
practice is for the owner of the fishing rig to hire his men by the month, 
and furnish them board and lodging, paying, in addition, an average 0 
$65 per month to the “boat-runner,” or captain, and $95 or $30 pe : 
month to the other men in the boat. Shore hands, who have to mend 
the nets, get a little more than ordinary boat-men, their wages being 
according to their skill. Sometimes the outfit is rented for a fixed sum 
or fished on shares. 4 

The men who fish on a small scale occasionally knit their own nets 
in the winter, but only a few do this. Almost all the netting is ob-— 
tained from the fish buyers. The fishermen do their own seaming, and 
attach the corks and leads. When float and stone are used the fisher- 
men Select stones about 3 inches long and 14 to 24 inches thick and 
chip them at the sides to form a shallow groove in which the string is 
tied that holds the stone to the net. The floats are a little over 2 feet 
long, 14 inches wide, and half an inch thick. These are prepared at 
times when the weather is not suitable for visiting the fishing-grounds, 
When floats and stones are used the nets are hung on posts to dry, but 
cork-and-lead nets are wound upon reels for that purpose. 

In 1885 the fishermen used 8 gill-net boats, valued at $1,920, and 
865 nets, worth $11.168. The shore houses had a value of $4,261, and 
other apparatus and accessories $315, the cash capital being $1,150. 

Other fisheries.—The “ shoal- water” trout in this region begin to spawn — 
in the latter part of September. Their favorite resorts are the rocky 
shallows near Middle and Thunder Bay Islands. They are fat and — 
well-flavored, and weigh 5 or 6 pounds. On pleasant nights during the ~ 
spawning season a good many of these trout are speared, but this is 
not carried on as a business and is not ot sufficient importance to be — 
inciuded in the statistics. i 


77. ALCONA COUNTY, MICHIGAN. 


Physical characteristics.—Alcona County has a shore line over 20 - 
miles in extent. The water is usually extremely shallow near the land, a 
with a rocky bottom. The shore is generally low and sandy, but at — 

Greenbush and Harrisville it begins to rise rapidly a short distance — 
- from the water. ¢ 

Coast hamlets.—There are only four villages on this piece of coast, i‘? 
we exclude Sturgeon Point, where there are a United States life-saving 
station, light-house, and a few shanties. These are Alcona, Greenbustilill 5 
Harrisville, and Black River, with a population of 150 to 500 each. 3 

History of the fisheries.—The earliest recorded fishing in this county ri 
was at Alcona, where, in the first year of its settlement, gill-nets were as 
brought from New York State by William Hill, and thisform of apparatus a 
has been in continuous use ever since. The next season (1849) William 
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Cilling located at the mouth of Black River for the purpose of gill-net 
fishing, but caught so few fish that he soon abandoned the experiment, 


which has been several times since repeated at the same place on a 
small scale, but uniformly without success. In 1850 gill-net fishing 


began at Sturgeon Point and continued until about 1875. Gill-nets 
were introduced at Greenbush in 1854, and were in use until 1881. 
Pound-nets also made their first appearance in Alcona County in 1804. 
Harrisville had a gill-net fishery from 1859 to 1883. 

Character of the fisheries.—The only fisheries at present in operation — 


are carried on by residents of Alcona and Harrisville. Alcona has 


four gill-net crews, and ten pound-nets owned at that village are scat- 
tered along the shore from within a mile or two of Black River to the 
south side of Sturgeon Point. Four pound-nets were set at Harrisville 
in 1884, and in 1885 three owned at that place were fished about a mile 
south of Sturgeon Point. The fishing ground for the gill-net crews is 


about 6 miles from the shore and is 16 miles long and 8 miles wide, 


with bottom of rock, sand or clay. 

The principal change which has taken place in the fishing is the sub- 
stitution of the cork and lead method of hanging gill-nets for the stone 
and float rig which was at first universal. 

Species.—The chief species caught are whitefish and trout, but pickerel, 
herring, and sturgeon are also taken. On the gill-net grounds com- 
paratively few whitefish are obtained, while around Sturgeon Point 
they are much more numerous than any other species. The kinds of 
fish named were at first very abundant, but their great decrease has 
caused the extinction of most of the old fisheries. Even at Alcona, 
where the fishermen still ply their trade, the catch has been light since 
1882. The whitefish are more abundant during the spawning season 
than at any other time. 

Trade.—Up to 1875, all or nearly all of the fish taken were salted 
and sold to traders, who took them to Detroit and other lower lake ports. 
Since that date the custom has been to ship the catch fresh in cars from 
Alcona to Detroit and Port Huron. The herring and a few packages 
of other fish are still salted for shipment, and from 4 to 7 tons per 
annum of fresh fish are used locally. 

Statistics.—The total number of men employed in the fisheries of this 
county in 1885 was 25, 24 of whom were fishermen, whose 15 pound- 
nets and 372 gill-nets had a combined value of $4,803; their boats, $815, 
and their shore property and accessories, $923; the working capital 
amounted to $625. | : 

The catch was valued at $4,858, and was as follows: Sold fresh, 
60,080 pounds of whitefish, 45,660 pounds of trout, 2,300 pounds of pike 
and pickerel, 1,460 pounds of sturgeon, and 500 pounds of miscellaneous 
Species; salted, 16,200 pounds of herring and 12,000 pounds of trout. 
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78. IOSCO COUNTY, MICHIGAN. “Me 
Geographical description.—losco County is about 35 miles long. Y t i 
generally high or hilly, with a low, sandy beach intervening near 1 the 
water in the district north of Ottawa Point. The water is deep at t the 2 
mouth of Sable River and in Ottawa Bay, but elsewhere it is usually 
quite shallow near the land. 
Towns and industries.—There are five villages on this coast, each with : 
its own post-office, four of which are on the line of a new railroad. | 
These are, in their geographical order, beginning at the north, Oscoda 
and Au Sable, both settled in 1849, and with a population in 1885 0 A 
3,900 each; Hast Tawas, settled in 1864, population 1,850; and Tawas” 
City, settled in 1853, population 1,000. qi 
Location of the eaher tae —There ae e been fisheries with gill-nets and 
pound-netsin this region since its first settlement. The fishing is carried 
on at different places scattered along the shore, each owner of a fishery 
having one or more shanties on the spot which he considers best — 
adapted for the work, where he resorts with his crew during the fishing 
season. There are six of these fisheries outside of the villages, and at 
all of them pound-nets are now exclusively used. Two are near the 
northern county-line, two on Point Au Sable, and two on the east side 
of Ottawa Point. One of the first-named has been in operation since 
1860, and one of those on Point Au Sable since 1865. The others have all — 
been established during the last three years (1883-1885). As early as __ 
1849, the year the villages of Oscoda and Au Sable were settled, gill-— 
nets were used therein; and, though fish have been scarce for the last q 
eight or ten years, Au Sable still had one gill-net crew and one pound- 
net in 1885. The gill-nets are set from 3 to 16 miles out from the shore, , 
in from 12 to 40 fathoms of water. At Tawas City and East Tawas © 
gill-nets were introduced by a firm from Bay City, and were first used | 
in 1850 and 1851, while pound-nets were introduced in 1860. In 1868 
fish of all kinds became very scarce, and since that date no pound-nets 
have been fished and only a very few gill-nets. At present there is no 
fishing there, and none at Alabaster, where it was carried on with 
pound-nets on a small scale from 1865 to 1884. 
Species.—The catch consists of whitefish, trout, bass, herring, pick- 
erel, and sturgeon, but principally of whitefish and herring. The white- 
fish are taken most abundantly during the spawning season. At Point 
Au Sable they have been scarce for a number of years, and herring are— 
now almost the only species taken there. 
Trade.—Prior to 1868~’70 the fish taken, aside ae the small qianaae y 
used in the vicinity, were all salted and sold to traders for shipment to 
Bay City, Detroit, and ports on Lake Erie. Since that date nearly all 
those which are not sold to the village trade are, with the exception of 
the herring, shipped fresh in cars and boxes to Bay City, Port Huron, 
and Detroit, and the salted herring are sent to the same places. At 
present the local consumption of hard fish at Oscoda and Au Sable 
amounts to between 8 and 10 tons annually. | 
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_ Statistics—The total number of fishermen on the shores of Iosco 
| County in 1885 was 21, who operated 16 pound-nets, worth $3,375 ; 62 
 gill-nets, worth $434; 16 boats valued at $783; had shore property and 
Pe accessories valued at $820, and a cash capital of $600. 

These fishermen caught 23,540 pounds of whitefish, 18,500 ata of 
_ pike and pickerel, 7,600 Acids of trout, and 3,200 pounds of other fish, 
__ which were sold fresh; they also took 6,600 OTS of herring, 6,500 
a pounds of trout, and 2,400 pounds of GhiteGah. which were salted. The 
total yield was valued at $2,732. 


_ 7. SAGINAW BAY AND RIVER (ARENAC, BAY, TUSCOLA, AND HURON 
a COUNTIES), MICHIGAN. 

Bay City.—The capacious arm of Lake Huron which bears the name 
_ of Saginaw Bay, while it has a number of post-office settlements on or 
near its shores, has not a single large town, but upon the river of the 
- gamé name which flows into its head are several places of considerable 
_ importance. Three or 4 miles above the mouth of Saginaw River is 
_ Bay City, which, since 1860, when it had but 700 inhabitants, has de- 
- veloped intd the third city of Michigan with a population of about 
25,000. It has a river frontage of 5 miles, and vessels of the largest 
_ size can load and discharge at its docks. Several railways afford full 
communication with all parts of the country, and a number of lines of 
_ river and lake steamers furnish the same facilities for travel and traffic 
_ by water. Opposite Bay City is West Bay City, a town of-10,000 in- 
habitants. 

Historical notes.—The first fishing in the vicinity was with pound-nets 
and seines in 1860, and the average size of the fish caught was greater 
a then than in 1885. The first dealer in fish began operations in 1868. 
Pound-net fishery.—Bay City and West Bay City form the center of the 
extensive pound-net fishery of Saginaw Bay. There are several small 
_ Steamers used in this business at Bay City, where there are a num- 
ber of fish dealers. These firms with another at West Bay City do a 
very large business, buying millions of pounds of fish every year, princi- 
- pally pickerel, bass, trout, sturgeon, and perch. There are also a good 

many herring and a few whitefish handled. These fish are caught almost 

exclusively with the pound-net. Along the bay shores, from Gravelly 
_ Point on the west side to Oak Point on the other, are great numbers 
of pounds. They are nearly always set in water from 7 to 20 feet deep, 
the few exceptions having in no instance a greater depth than 30 feet. 
_ There are nearly one hundred and twenty-five ee nets in the Sagi- 
_ haw River of similar depth. 
Gill-net fishery.—There are a few gangs of gill-nets owned at Bay 
_ City, and there is a single gill-net crew at Port Austin, near Point aux 
Barques, the eastern limit of Saginaw Bay. Port Austin, which is a 
town of about 900 inhabitants, has had fisheries of varying importance 
Since 1840. Gill-nets were used here at that date, and between 1850 

and 1860 the number of gill-net crews reached a dozeu or fifteen. In 
those days whitefish was the principal species taken, but in the few 


ie ae 


Pi edie 


224 REPORT OF COMMISSIONER OF FISH AND visite : 


ca 
+ 


nets now used, which have smaller meshes and fee twine than 
erly, the catch is chiefly trout, and scarcely any whitefish are tak 
while their size has much decreased. ae 
Fyke-net fishery—The fyke-net fishery, which is of considerabled im. 
yortance, is usually carried on by men who also have pound- nets, 
There are, altogether, about seventy-five fykes fished in different po re 
tions of Saginaw Bay, and in the river and its tributaries there are 
considerably over four hundred, of which nearly half are fished above 
Saginaw City. 
Ice fishing.—Formerly the winter fishing through the ice was very im. 
portant. In January, 1875, between three and four hundred ha 
6 by 12 feet in size, built of rough boards covered with building paper 
were located upon the ice at the mouth of the Saginaw River. In each 
of these, beside a small sheet-iron stove, crouched a fisherman, armed 
with a short-handled spear, who all day long watched over a hole abou t 
18 inches square, through which he dangled with his left hand some 
fresh herring, tied to a string, holding ready the spear in his right hand. 
The fish thus decoyed within his reach he skillfully transfixed by a sud- 
den dart of the spear, and hauled it in by means of a line fastened to it. 
The shanties were placed over water from 10 to 15 feet deep, through 
which the sandy bottom of the lake, together with every intervening 
object, was plainly visible to the fisherman peering through the hole. 
In the winter of 1874~75 the value of the fish caught in this way was 
about $40,000 a month. In 1878 the hook-and-line was generally 
adopted by the winter fishermen, with minnows for bait, and was found 
to be easier and more successful than the other method. At present 
both spears, lines, and herring gill-nets are used in winter, but the 
fishery at this season is no longer important, and the number of men 
engaged is seldom twenty-five. 
Trade.—A very large proportion of the fish caught are shipped fresh 
Two of the dealers have establishments for freezing fish; the dealers 
also salt certain species purchased fresh from the fishermen: The ex- 
tent of the trade in 1885 is shown in the following table, which repre- 
sents not only fish taken by Saginaw Bay and River fishermen, but also 
the catch of other localities in Lake Huron visited by steamers which 
collect for the dealers : | 


Pounds of Average 


Se ; price paid) Pounds Pounds 
Species. iy ee a. | fisher-| frozen. salted. 
3 men 
Cents. 
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. Statistics. —The total number of men engaged in the fisheries in 1885 
_ was 565, of whom 543 were fishermen and 22 were preparators. These 
operated 440 pound-nets, valued at $71,925; 335 gill-nets, valued at 
$3,010; 499 fyke-nets, valued at $22,910; and minor apparatus and ac- 
-cessories, valued at $9,450. They used 4 steamers, worth $13,300, and 
385 gill-net, collecting, pound-net, and other boats, worth $16,090. The 
value of the shore property, including 105 fish-cars, was $32,434. The 
amount of the working capital was $26,000. 
- he fisheries of Saginaw Bay and River are the most important in 
‘ _° Huron, and the catch is far in excess of that of the two next im- 
- portant sections, namely, Alpena County and the north shore. The 
: _ yield in 1885 consisted of 7,580,150 pounds, and was valued at $153,079. 
The quantities of the Geiaaiial species were 168,500 pounds of whitefish, 
_ 689,000 pounds of trout, 673,000 pounds of aes and pickerel, 1,020,350 
; _ pounds of herring, 152,500 Sore of bass, 808,160 pounds of bull- hoades 
80,640 pounds of sturgeon, and 4,088,000 eesuide of perch, suckers, mul- 
let, and other minor varieties. The entire catch was sold fresh, the main 
portion going to dealers, who froze and, salted considerable quantities. 


P 
80. LOWER LAKE HURON (HURON, SANILAC, AND ST. CLAIR COUNTIES), 
q MICHIGAN. 


Review of coast towns.—Below the entrance of Saginaw Bay the coast 
f line runs south by east for about 70 miles, from Pointe aux Barques to 
Fort Gratiot, at the entrance of St. Clair River. Among the numerous 
villages on this shore there are ten in which there is record of the past 
or present existence of small fisheries. These are Grindstone City, 
Huron, Port Hope, Sand Beach, White Rock, Forestvilie, Forester, 
- Port Sanilac, Lexington, and Lee Port, all small places with popula- 
tions of from 100 to 1,500. At Sand Beach a government breakwater 
_ 2 miles long assists in rendering it one of the best ports on the lakes. 
Historical notes on the fisheries.—In 1850 fishing began about a mile 
north of Forester with gill-nets and a seine, and soon seines, lines, or 
the large-meshed, coarse-twined, float-and-stone gill-nets of that time 
were in use at most of the coast settlements, though it was.as recently 
_as 1872 that fishing was first prosecuted at Grindstone City. Whitefish 
were then the most common species, and were obtained in abundance, 
300 pounds to each net being frequently taken, while single catches 
several timesas large were often made. Forestville formerly had a much 
more important fishery, and the same is true of Lexington, where the 
business reached its height between 1867 and 1870. The gill-net fish- 
ery of Port Hope was formerly of some importance, but it was not 
prosecuted in 1885. The fishing which was once carried on in a small 
way at Huron and White Rock entirely ceased in 1882. 
Present condition of the fisheries.—At the present time gill-nets are 
mployed at Grindstone City, Forestville, Forester, and Lexington, 
H. Mis. 133——15. | 
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which places have one crew each, and at Sand Beach and Port Sanilac, | 
where there are two and three crews, respectively. — 2 ; 

Only nine pound-nets were fished in 1885. Four of these were owned — 
and operated at Forester, where they were introduced in 1883; one 
was set at Lexington, and four, owned by Detroit parties, were located ‘ 
on the shore south of Lake Port. 4 

The gill-nets now used are from 130 to 580 feet long and 5 feet deep. 7 
The largest are at Grindstone and Sand Beach. 4 

At Port Sanilac the season is from the middle of April to the middle — 
of September; the crew at Grindstone City fishes in the spring and fall, 
laying up for a while in the summer, and that at Forester carries on — 
its operations only in winter. The pound-nets are from 16 to 30 feet 
deep, and are fished in spring and fall. F 

The products.—The catch consists principally of trout, except in the © 
vicinity of Forester, where the whitefish is still the most abundant — 
species. Prior to 1875 all were salted; but at that date the practice — 
came into vogue of shipping in a fresh condition. 
Statistics.—The total number of men employed in the fisheries along — 
this coast in 1885 was 34; boats, 19, valued at $2,085; pound-nets, 9, 
valued at $3,300; and gill-nets, 615, valued at $4,318. The minor ap- 
paratus and accessories had a value of $830 and the shore property of 
$1,175. The products in the same year amounted to 188,070 pounds of — 
trout, 50,500 pounds of herring, 17,700 pounds of whitefish, 7.200 pounds ~ 
of sturgeon, 6,900 pounds of pike and pickerel, and 600 pounds of minor 
species, the total catch being 270,970 pounds, valued at $8,803. Of the — 
herring, 20,000 pounds were salted, but all the other fish were soldy 
fresh. | 
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VIL—THE FISHERIES OF LAKE ST. CLAIR AND OF THE ST. 
| CLAIR AND DETROIT RIVERS. 


81. GENERAL REVIEW. 


Method of treatment.—Although not one of the ‘ Great Lakes,” it is 

deemed advisable, on account of the isolated position of Lake St. Clair, 

to treat of it separately, together with its two rivers, rather than regard 
it as an adjunct of either Lake Huron or Lake Hrie. 

Physical character of Lake St. Clair.—The lake is 30 miles eet and 
24 miles wide at its broadest part, the mean width being about 12 miles ; 
it thus has an area of 360 square miles. The average depth is 20 for. 
The flats in the northern part are traversed by avery deep canal lined 
with dikes, the work of the national government. 

Fisheries of Lake St. Clair.—The fisheries are carried on with pound- 
nets, fyke nets, haul-seines, and set-lines. The total output is larger 
than that of either the St. Clair River or Detroit River, the great bulk 

of the catch being herring, perch, and suckers. 

: Description of the St. Clair kiver.—The St. Clair River connects Lakes 

- Huron and St. Clair and forms a portion of the boundary line between 

the state of Michigan and the province of Ontario. It pursues a nearly 
straight course north and south throughout the 44 miles of its length. 

The average width is about a mile, and its waters are deep enough to 

_ permit the passage of the large steamers which ply on the lakes. 

The largest town on the river is Port Huron, a fish market of con- 
siderable importance, to which much of the catch of the river and neigh- 
boring lake shores is sent. 

Fisheries of the St. Clair River.—The fisheries of the river are of re- 
mote origin, but have never been so extensively prosecuted as the facili- 
ties would warrant. A few giil-nets are now fished, but the bulk of the 
catch is taken with haul-seines. The yield consists largely of herring, 
pike, and pickerel, herring being particularly abundant. Whitefish are 
very scarce; the catch of this species is much smaller than in either the 
lake or the Detroit River. 

Physical characteristics of the Detroit River.—This is a broad atraaee 
25 miles in length, by means of which the overflow waters of the upper 
- members of the great lake system find their way from Lake St: Clair 
to Lake Erie. It flows southward, forming a portion of the interna- 
tional boundary. Numerous islands occur in its course, of which Grosse 

Isle, a short distance above its mouth, is much the largest. Twenty 


eg 


it expands into a broad estuary and mingles with the Tite of Lake 
Erie. 

Fishery interests of the Detroit River.—The fisheries are cael on with 
pound-nets and set-lines, no other form of apparatus being used. The © q 
fish taken are largely herring and whitefish; the catch of the latter is — 
much greater than that of the St. Clair iver and Lake St. Clair com- 
bined. Very large quantities of fresh, frozen, salted, and smoked fish _ 
find their way to Detroit, the extent of whose fish trade is such as to — 
place it in the front rank of the fish markets in the country. 


Statistics.—The extent of the fisheries of this region and of the fish- q 


trade of Detroit and Port Huron is shown in the accompanying tables: 


Table of persons employed in the fisheries of St. Clair River, Lake St. Clair, and Detroit — 4 
River in 1825. - 


pee: Prepara- Total per- Number 

Section — tors and | cons em- | of Persons 

7 ‘ mechan- lowell depend- 

Pro- |Semi-pro-| jeg, ploye ent. 
fessional.) fessional. 

GOLAN UN Oli 22 cic wiaisinieie sie lcrw wane ma loce ances 43 7 3 53 
ee ea MN Ie ia a RSS nin Gren sl elo ee suid casa Serene 81 PS is See ee 99 
DUNG TSN ETS 6 os sie Planes eee bisis Sale oa ale tieee cee HIGG: leaieeveneae 54 120 
EE TEIN DE Baga inane sta dene of 190 “95 57: 272 


Table of apparatus and capital employed in the fisheries of the St. Clair River, Lake St. 


Clair, and Detroit River in 1885. 
Vessels and boats. 
Steamers. Small boats. 
Section. 
Fishing. Collecting. 
No Value 
No. | Value No. | Value. 
Spe GHENT 1 REV aia a nN Sa a ee el ee aa ee ely Societe 29 
Pr alcopsh OAD be ccc os ache aleve. Teidinre''aeisie Die Jelme tela Ee Gli ERS | eee el eae Wee 162 3, 884 
SELON DVO l ca ceice « mcsinen = 2. clels ocicinie neice e once’ ose 1 $400 1 $750 22 1, 620 
Dalton ia Seats seksi seis initia wim eum Male ce alee wl legare ] os 400 1 760 213 6, 807 
é Apparatus of capture. 
P 1 Fy} Z 
‘ ound- j ke- : rae ‘a 
Section . Gill-nets. stat Raia, Seines. Set-lines. ag 
aw B 
of o8 
f\Vvall/S 
No. |Length. ig No. | Value. |No. ahs No. |Length.| Value. |Length. ee ne. [5 « 
Feet Feet. Feet. 
St. Clair River..| 23 9,400 |$160 5 '$1, 200 | 57 | $546 | li 4,190 |$1,900 | 45, 900 | 5, 100 E 
Wake tc Olaiv, -eiie nee cee 5. --.-| 41,| 6,950 |196 |3, 044 6 3, 490 | 1, 050 | 24, 300 | 2, 700 | 26 |$1 
WIELTOIb LY OF -cc lige Alice ele 3 LI 4 AOR eee 175). P15. 540 eb Seals ae deceepteet-| a 
Total ....--. 23 | 9,400 | 160 | 57 12,550 (253 3,590 | 34 | 13,220 | 8, 825 | 70,200 | 7,800 |101 | 1 


FISHERIES OF THE GREAT LAKES IN 1885, 


Clair, and Detroit River in 1885--Continued. 
Shore property. 
Section. Value of | Value of Fish-cars. 
buildings | accesso- Cash 
and ries and capital 
wharves. fixtures. | No. | Value. 

PE CAAT MEV IVOLy © fa ae. oeis San onic se aise acs , $3, 850 $1, 350 9 $270 $4, 000 
inet. CAME: 12 eae ob two as bok 1, 800 TDS tego Ue ee mate cour: 
Mroteadt Haver: 2 28 ee ck 93, 950 8,175 | 450} 11,250] 92,500 
. oa eee eee fe) Sa pare ee eh ae oes 
tay es coal ace cus Wire 4 99, 600 10,650 | 459 | 11,520] 96,500 
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a 
i i - Table of apparatus and capital employed in the fisheries of St. Clair River, Lake St. 


Total 
capital 
invested. 


$14, 154 
18, 007 
218, 920 


251, 081 


Products of the fisheries of St. Clair River, Lake St. Clair, and Detroit River in 1885. 


ee White- : Stur- : 
Section. es Pickerel. guptis Herring. 
Pounds. | Pounds. | Pounds. | Pounds. 
St. Clair River...... re gate 1, 000 158, 990 66, 920 508, 200 
ake Sts Clay pee occ tows Le 9, 250 68,650 | 157,600 | 468, 250 
Hetrow River)... 22 eee 30, 875 2, 940 3, 260 | 231, 700 
Movmlec's Avene sees: 41,125 | 230, 580. 227, 780 1, 208, 150 


Perch, 
suckers, | Total. Value. 
etc. a 
Pounds. | Pounds. 
34,900 | 770,010 $11, 160 
438, 960 |1, 142, 710 20, 509 
4,300 | 273,075 8, 524 
478, 160 |2, 185, 795 40, 193 


* The following secondary products, valued at $7,584, should be accredited to the Detroit River: 
53,690 pounds of caviare, 1,550 pounds of isinglass, and 800 gallons of oil. 


Wholesale fish trade of Detroit and Port Huron in 1885, 


Frozen 
Species. Soid fresh. | beforeship-; Salted. | Smoked.| Total. Value. 
ment. 
Pounds. Pounds. Pounds. | Pounds. | Pounds. 
Py MIRON Soca oe hae 66, 300 16, 000 Od, OOO NE sicejian eee 847, 300 $50, 335 
LR RR ic tee eM SSS Rea ea 2, 834, 470 477, 390 1995000) (oes sce ee 5, 306, 770 274, 885 
Pike and pickerel.........-...-. 1, 417, 230 238, 700 576000) ote vos 2,223,930 | 116, 471 
BMPS ccs cai oe see 50, 000 324,000 | 2,112,500 | 340,000 | 2, 825, 500 92, 586 
Sturgeon wale pa alee rtlel rm baled Senet ae "482, 320 SOO OOO eet ee 245, 000 1, 177, 320 70, 793 
SMM TE 23. Scare ole ook: Catan dale eke AA Ne OCC ele Wi es ES SP eee I el Bp lege 20, 400 1, 020 
Perch, suckers, etc...-.....-.--- PE PUPUPAUOYOL NAPS ce hs Sie SW NE RM Ot La ete 350, 000 3, 500 
OUR eee or ce ae tone 5, 220, 720 1, 506,000 | 5,449,500 | 585, 000 |*12, 761, 220 609, 590 
* Of this amount 526,000 pounds were handled at Port Huron. 
82..THE ST. CLAIR RIVER, ST. CLAIR COUNTY, MICHIGAN. 


Review of towns.—Near the head of the St. Clair River is Port Huron, 


the most important of the numerous towns along its banks. 


It was 


Settled at the beginning of the present century and now has a popula- 


tion of about 11,000. 


now has 1,000 inhabitants. 


- About 12 miles south of Port Huron is the town of St. Clair, settled 
in 1828 and now having 2,500 inhabitants. 

And 8 miles further south is Marine City, with a population of 2,000. 
Algonac, the same distance below Marine City, was settled in 1832, and 


Lxtent and character of the fisheries —Fisheries have been carried on 
@t these places for many years, but only to a small extent. 


It is said 


re ry 
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that seines were used on the site of Marine City in 11812." In 1830 her ; 
were used at St. Clair, and in 1832 at Port Huron. In 1885 there were | 
at Port Huron five seines, five pound-nets, and two gill-net crews; at ; 
St. Clair, one seine; at Robert’s Landing, two seines; at Algonac, one _ 
seine, fifty-seven fykes, and forty-six set-lines. The seines are from _ 
330 to 825 feet long and 12 to 20 feet deep. Some are used through- 
out the season of open water, others only in the spring and fall. The 
pound-nets are set in water from 20 to 28 feet deep. One of them 
_is fished both in spring and fall, the others in fall only. The gill-nets, 
which are set only in spring, are from about 250 to 500 feet long and 5 
feet deep. The fykes are operated throughout the season of open 
water. Set-lines are fished only during the month of June. They 
usually have a hundred hooks each, but sometimes there is a greater 
number. 

Products and trade.—Searcely any whitefish are taken; pickerel, 
sturgeon, and herring compose the principal part of the catch. Fish 
- to the amount of over 500,000 pounds are handled annually at Port 
Huron. Most of the catch is sold fresh, but a large part of the herring 
and some of the other fish are salted, while about 8 tons of whitetish, 
12 tons of herring, and 2 tons of other fish are frozen, 

Statistics —The total number of fishermen in 1885 was 53; the num- 
ber of boats, 29, worth $803, and the total value of the apparatus of 
capture detailed above was $4,151. The accessories and minor appa- 
ratus were worth $1,350, and the shore property $3,850, the cash capi- 
tal being $4,000. ; 

The products were 508,200 pounds of herring, 158,990 pounds of — 
pickerel, 66,920 pounds of sturgeon, 34,900 pounds of perch and minor 
species, and 1,000 pounds of whitefish, the whole having a value of — 
$11,160. 


83. LAKE ST. CLAIR (ST. CLAIR, MACOMB, AND WAYNE Wee eke 
MICHIGAN. 


Fishery centers. —The townson the lake from which fishing is followed — 
are New Baltimore and Mount Clemens. ‘The first named is situated on — 
the northern arm of the lake called Anchor Bay, and has a population 
of 1,000. Mount Clemens is on the Clinton River, 10 miles southwest — 
of New Baltimore, and has a resident population of about 4,000. 

Fisheries of New Baltimore.—The fisheries of New Baltimore are of 
some importance. Seines were introduced about 1855, and pound-nets — 
in 1874. In 1885, eight pound-nets, one seine, and seventy-four fykes 
were fished, besides a trammel-net and a few set-lines. The use of 
seines is at present greatly restricted by the game clubs which control » 
the seining-grounds in the northwestern part of Anchor Bay and be- 
- tween the Bay and the St. Clair River. 

Fisheries of Mount Clemens.—At Mount Clemens three seines and 
twelve fyke-nets are used. In the marshes between the Clinton and Milk 
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Rivers there are about fifty fishermen, of French descent, each of whom 
lives throughout the year, with his family, upon a small scow, making 
his living by fishing, principally for perch and sunfish, and by the capt- 
ure of musk-rats. They own, on an average, two fyke-nets apiece, and 


also do considerable spearing and hook-and-line fishing; their stock 


amounting to about $150 each annually. South of the Milk River, be- 
tween that stream and Grosse Point, there are twenty-two pound-nets 
set, with from one to six in a string; and there is a single seine oper- 
ated at Grosse Point, near the head of the Detroit River. 

The seines used differ greatly in size. The greatest length is 1,023 
feet, the least is about 188 feet, while the average would be about 600 
feet. The depth varies from 8 to 25 feet, averaging about 13 feet. The 
fishing season for two of the seines in the vicinity of New Baltimore is 
in the fall and winter, and that for the seine at Grosse Point is in the 
latter part of May and during the month of October ; for all others it 
is confined to two months in the spring. The pound-nets are 6 to 20 
feet deep, and are fished during the months of May, June, October, 


and November. The set-line season is in July, August, and Septem- 


ber. Fykes are fished throughout the year. 

Products and trade.—The principal species caught are herring, perch, 
sturgeon, and pickerel. No whitefish are taken north of Milk River. 
The fish are shipped fresh to Detroit; in the summer they go by water 
in barrels packed with ice; in the winter they are hauled by teams. 

Statistics—The number of fishermen in 1885 was 99, of whom 81 were 
professionals and 18 semi-professionals. They used 162 boats valued 
at $3,884 ; 41 pound-nets valued at $6,950; 6 seines valued at $1,050 ; 
196 fyke nets valued at $3,044; 21,600 feet of set-lines, with 2,700 hooks, 
valued at $26; other apparatus, including 1 trammel-net and 40 spears, 
valued at $1,253, and wharves and buildings valued at $1,800. 

The catch amounted to 1,142,710 pounds, and was valued at $20,509. 
The herring and perch constituted nearly three-fourths of the catch, 
namely, 907,210 pounds, the quantities of the other species being 157,- 
600 pounds of sturgeon, 68,650 pounds of pickerel, and 9,250 pounds 
of whitefish. 


34. THE DETROIT RIVER, WAYNE COUNTY, MICHIGAN. 


The town of Ecorse.—In addition to Detroit, there are many other 
smaller towns on the shores of this river of which the only one inter- 
ested in fishing is Ecorse, 10 miles south of Detroit. This place was 
settled in 1840, and now has about 400 inhabitants, principally depend- 
ent upon the lumber mills and brick burning. Seiue-fishing was intro- 
duced on the site of Ecorse before 1830. 

The fisheries of Detroit and Ecorse.—There are several £rms at De- 
troit by whom fisheries are operated, on a large scale, in all parts of 
the lakes; but the fisheries in the vicinity of the city itself are of com- 
paratively small importance. Eleven pound-nets aud eleven seines, 
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owned at Detroit, are fished at different places in the river or near i its. 
mouth; and six seines owned at Ecorse are hauled on the shorana of: 4 
Soyer of the lower islands. One of the firms at Ecorse uses a small — 
steamer in its fishery. i: 

Apparatus and fishing season.—The pound-nets are from 15 to 35 feet q 
deep, and are kept inthe water only during the months of October and 7 
November. The seines average a little over 320 feet in length and 32 — 
feet in depth and are usually fished from the middle of September to the 
middle of November, though in one instance the fishing season includes 
part of the month of May and in the fall is limited to the month of Oc- 
tober. The catch is principally herring and whitefish. 

Trade.—There are half a dozen firms who deal very extensively in 
fishery products, handling 12,199,220 pounds in 1885, valued at $581,490. 
Three of these firms deal in both fresh and salt fish, and treat large 
quantities in their freezers; one of them also prepares caviare, oil, and 
isinglass quite extensively; two of the others are engaged exclusively 
in freezing and smoking herring and sturgeon and manufacturing isin- 
glass and caviare; while the remaining house deals in salt fish only. 
The fishermen at Bears keep their fish in pens until winter, and in ee 
way are able to get the highest market price for them. 

Statistics—One hundred and twenty men were employed on the De- 
troit River in 1885, in connection with the fisheries, of whom 66 were 
fishermen, 53 preparators, and 1 a mechanic. The fishermen operated 
11 pound-nets, valued at $4,400, and 17 seines, valued at $5,875; using 
1 fishing steamer and 1 collecting tug, valued at $1,150, and 22 boats, — 
valued at $1,620. Miscellaneous apparatus and accessories were worth _ 
$8,175; wharves, buildings, and other shore property, $93,950; and 
the working capital amounted to $92,500. 

The products in 1885 amounted to 231,700 pounds of herring, 30,875 — 
pounds of whitefish, 4,300 pounds of perch, suckers, etc., 3,260 pounds 
of sturgeon, and 2, 940 pounds of pickerel, the total catch aggregating 
273,075 pounds, valued at $8,524. Secondary products made from the — 
sturgeon were valued at $7,584, and consisted of 53,690 pounds of ca- | 
viare, 1,550 pounds of isinglass, and 800 gallons of oil. 7 
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VIL.—THE FISHERIES OF LAKE ERIE. 
85. GENERAL REVIEW. 


Geographical description —Lake Erie is about 240 miles long and 40 
miles wide, the greatest width, opposite Ashtabula, Ohio, being 58 
miles. Itis much smaller than either Lake Superior, Lake Michigan, 
or Lake Huron, but is somewhat larger than Lake Ontario. Its area is 
9,000 square miles. 

This is the shallowest of all the Great Lakes. Its average depth is 
only 80 feet, while the deepest portions are only 220 feet. The depth 
varies considerably within certain limits in the different sections. The 
western end is very shallow, being only from 4 to 7 fathoms deep. Off 
Lorain, Cuyahoga, Lake, and Ashtabula Counties the water is from 11 
to 14 fathoms deep a short distance from the shore. The greatest depth 
in the lake occurs between Erie, Pennsylvania, and Dunkirk, New York, 
on the American side; and around Long Point Island on the Canadian 
shore, where the water ranges from 18 to 35 fathoms. At the eastern 
end the soundings decrease, and in no place is the depth more than 15 
fathoms, while the average depth is not more than 10 or 12 fathoms. 

The American shore of the lake is about 414 miles in length; it is 
formed by the States of Michigan, Ohio, Pennsylvania, and New York. 
Ohio has 247 miles of coast line, which is the longest of any state, 
while New York, Pennsylvania, and Michigan have respectively, 75, 47 
and 45 miles of shore. 

The rivers connected with the lake are of but little importance, if we 
except the Detroit and Niagara Rivers. The others—the Maumee, San- 
dusky, Cuyahoga, and Chagrin—are small and have little commercial 
value except at their mouths. 

But few large islands occur and these are all in the western portion. 
They are the Bass Islands, three in number, Kelly’s Island, and Pointe 
Pelée Island; the last is in Canada, but the others belong to the state 
of Ohio. 

Important cities and towns are located on Lake Erie that are referred 


_ to in detail in the following pages and need only be named at this 
_ point. They are among the priucipal cities of the United States, and 


include Toledo, Sandusky, Cleveland, Erie, Dunkirk, and Buffalo. 
Importance of the fisheries.—The fisheries of the lake are of vast im- 


portance, surpassing in extent those of any other of the Great Lakes or 


of any other body of fresh water in the world. 


Among the causes and conditions which have operated to ) prone 
the fishery interests of the lake and to give ‘them the importance which — 
they have attained, may be mentioned the early settlement of the lake — 
region, and the eonsequent early inauguration of fishing as. an easy r 
and at that time probably necessary method for obtaining food. . 

Aside from artificial propagation, which has had a marked influence ~ 
on the development and perpetuation of the fisheries in this as in other — 
lakes, the natural conditions appear to have, been potent in maintain- — 
ing them. The shallowness of a large portion of the lake has made it 
possible to set certain kinds of apparatus in greater quantities and — 
over larger areas than would otherwise be practicable. Extermination — 
of the most valuable species would, however, soon be accomplished — 
were it not for the existence of vast spawning grounds in the region of © 
the most extensive fishing operations, namely, in the vicinity of the isl- — 
ands in the western end of the lake, and the fact that the existence of — 
these has made it possible, in recent years, to carry on artificial propa- — 
gation in that locality upon a scale which is sufficient to prevent the de- © 
pletion that otherwise would occur. 4 

Many who are conversant with the subject believe that the growth of — 
the fisheries of the western portion of the lake, at least, is due largely to | 
the fact that the state laws do not unnecessarily embarrass or restrict — 
the fishermen in their work. f 

Pound-net fishery.—This is the most extensive fishery in the lake. 
The first nets were set in Maumee and Sandusky Bays about 1850, 
but pounds did not come into general use till between 1800 and 1870, 
when they were rapidly introduced along the shores west of Huron, 
Ohio. In the eastern portion of the lake pound-nets came but recently — 
into use, but they are becoming the paramount form of apparatus in j 
many communities, and the number set will probably be largely aug-— 
mented in a few years, to the promotion of the eee interests of tho 
region. | 

The pound-net fishery of Lake Erie is at the present time practically — 
~ confined to that portion of the lake west of Cleveland. East of that 
city the nets are scattered and comparatively few in number, there 
being but seven between Cleveland and Fairport, fourteen at Fairport, 
and nineteen at Erie, while west of Cleveland there are no less than 
eight hundred and eighty-eight pounds, which are located at very short 
distances and in longer or shorter strings along the entire coast-line 
from Cleveland to the mouth of the Detroit River. 

Owing to the shallowness of the water in the western end of the 
lake, pound-nets can be set at long distances from the shore. There is 
no reason, indeed, why they could not be continued in an unbroken 
line entirely across the lake. The longest strings of nets occur between 
Vermillion and Sandusky, also west of Port Clinton and between it 
and Maumee Bay. In the former locality are three strings, containing 
twenty, twenty-one, and twenty-two pounds, respectively, and several 
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single string, which extend in a northerly direction east of West Sister 

Island a distance of 10 miles from the shore. Other stands of consid- 
erable length, some containing seventeen nets, occur near by. 
‘Seine fishery.—This began in Maumee River about seventy years ago, 
when fish were abundant, but facilities for getting the catch to mar- 
ket were very meager. Seines were first used in the lake, off Cedar 
Point, in 1854. With increased advantages for transportation, the 
- fishery became important and reached its highest development during 
_ the decade following 1850, when between five hundred and six hundred 
men were engaged in seine fishing between Cedar Point and Locust 
Point. The pound-net has gradually superseded the seine on the lake, 
where the seine fishery now amounts to almost nothing. On the Mau- 
mee River, however, seines are still extensively used, no less than two 
hundred and thirty people following the fishery in 1885. Seines are 
also employed to a small extent in Monroe County, Michigan, at Hrie, 

Buffalo, Irving, Sandusky, and on the Bass Islands. 

Gill-net fishery.—Gill-nets for whitefish, trout, herring, sturgeon, pike, 
and pickerel, saugers, etc., are fished throughout the lake, except in the 
_ extreme western part. They are most numerous at Erie and Sandusky, 
_ where over sixteen thousand nets were operated in 1885. 
Three forms of nets are in use, one of which, the float-and-stone variety, 
which was the earliest kind employed, is rapidly being supplanted by 
_ more modern rigged nets, with corks and rings or corks and leads. 
In the early history of the fishery small open boats were used from 
- which to operate the nets ; these were necessarily dangerous, slow-mov- 
_ ing, and therefore wholly inadequate ; their employment did much to re- 
tard the development of the fishery on the off-shore grounds where it 
was likely to be most profitable. Within the past few years, however, 
one dealer after another has provided himself with one or more fishing- 
Steamers with such an entirely satisfactory result that more vessels of 
this class are being built each year, and the gill-net fishery is corre- 
spondingly increasing. In 1885 there were forty-three steamers used in 
the fisheries of Lake Erie, of which thirteen were employed simply in 
collecting fish, while the others were fitted with fishing apparatus. 
Fyke-net fishery.—Vyke-nets are more numerous in Lake Erie than 
in any of the other lakes, and the output of the fishery is very large 
and valuable. The shallow waters at the western end of the lake, es- 
pecially those of Sandusky Bay and vicinity, are well suited to this 

kind of apparatus, and in the particular locality just named nearly a 
thousand fykes and miniature pounds were set in 1885. 

-Set-line, ice, and other jfisheries.—Set-lines are extensively fished in 
all portions of the lake. The total length of the lines in 1885 was over 
940 miles. The species taken are chiefly catfish in the western part of 
the lake, while at Buffalo sturgeon, pike, perch, herring, whitefish, and. 
mullet are caught. 


particularly at Cleveland and Buffalo, the fishery in the latter city : 
very important. Gill-netting under the ice is not followed to the ex. 
tent to which it is in some of the other lakes. i. 
Winter spearing, for pickerel, is engaged in only to a limited extent, 
as is also the use of grapnel-hooks for sturgeon. Angling is partiei- 
pated in by thousands of people who are attracted, sometimes from dis- 
tant places, by the fine facilities for pleasure we afforded by the 
lake. 
Species that are objects of jfisheries.—Herring (Coregonus artedi) is the 
most abundant fish occurring in Lake Erie, the catch amounting to over 
19,000,000 pounds, or more than one-third of the total yield for the lake. 
The fishermen of Sandusky and vicinity alone took over 8,000, 000 
pounds, and large quantities were also secured at Erie, Cleveland, and 
Huron, and everywhere in the western end of the lake. Bast of Brie 
however, very few occur. 
Next to herring, ‘‘ blue pike” (Stizostedium vitreum var. salmoneum)is 
the most abundant species, particularly large numbers being taken at 
rie, Cleveland, and Buffalo, the total catch amounting to nearly 
8,000,000 pounds. ~4 
Saugers (Stizostedium canadense) occur plentifully in the western end, , 
the catch east of Cleveland being light and confined chiefly to Buffalo. 
As regards the actual number of pounds taken, sturgeon (Acipenser 
rubicundus) rank fourth, but.of course the number of individual fish is 
much less than any other important species. The most extensive fish- ~ 
ery for sturgeon is at Buffalo. Considerable quantities occur through- 
out the lake, except in Chautauqua County, New York, west of Irving, 
and in Maumee Bay and River, where the catch is small. 
Nearly two-thirds of the whitefish (Coregonus clupeiformis) taken in 
Lake Erie are caught by the fishermen of Erie, Pennsylvania, who 
handled over 2,000,000 pounds of the total yield of 3,500,000. The 
species, although less common than in either Lake Superior or Lake 
Michigan, can not be considered scarce in any section of the lake ex. 
cept in that portion east of Erie. 
Catfish and bull-heads (Amiurus) rank next to whitefish and oceur in 
greatest numbers west of Hrie, the largest catches being in the vicinity 
of Sandusky and westward to the end of the lake. The yield in Lake 
and Ashtabula Counties, Ohio, is also considerable. 
Wall-eyed pike (Stizostediwm vitrewm) is the only species except stur 
geon which is taken in greater quantities in the eastern end of the lake 
than in any one locality in the western portion. At Buffalo the fish is 
very abundant and about one-third of the entire catch of the lake is 
taken there. . 
Perch (Perca americana) may next be mentioned. From the lowe a 
portion of the lake but comparatively few are secured, but at Erie, . 
Cleveland, Sandusky, Toledo, and other places the space is abundant, — 
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_ Ranking next in commercial importance come bass (Micropterus sal- 
- moides and M. dolomiei), which are found over the entire lake. Two- 
“thirds of the yield is in the vicinity of Sandusky. 

_ Grass pike” (Hsow lucius) and muscallonge (H. nobilior) occur, but 

only west of Erie, while trout (Salvelinus namaycush), which are not at 

all abundant in this lake, are found only east of that city. Suckers, 
mullet, and other minor species complete the list. These occur every- 
where, but are taken in largest quantities at Sandusky and Hrie. 

The trade.—The fish trade of Lake Erie is enormous, surpassing that 

of any other lake. The sales of fish and other fishery products by 

_ wholesale firms—numbering about fifty—amounted to nearly $2,000,000 

in 1885. 

In certain fishing centers much of the apparatus is owned and ope- 

rated by the dealers, this being noticeably the case at Sandusky, Huron, 

Vermillion, and Erie, in all but the first named of which places the 

_pound-nets are entirely controlled by dealers. When not having ap- 

_ paratus of their own, dealers usually buy from independent fishermen 

to whom material and supplies are advanced. 

_ The principal communities as regards the extent of their fisheries are 
also the chief markets. Sandusky ranks first among the markets of 
the Great Lakes as it does among the markets of the world for fresh- 

water fish. Next to Sandusky come Erie, Buffalo, Cleveland, Toledo, 

--Port Clinton, and Huron, in the order named. Detroit also receives a 

_ fair proportion of the fish taken in Monroe County and the western end 

of the lake. At Sandusky, Cleveland, and Buffalo large quantities of 

Canadian fish are marketed, these being included with the other fish in 

_ the statistical summary of the wholesale fish trade which follows. 

The fish generally reach the hands of the wholesale dealers in a fresh 
state and aconsiderable proportion are then frozen, salted, or smoked 

_beforeshipment. The dealers in ali the principal localities have freezers 
in which fish may be preserved for an almost unlimited time if neces- 
sary. Over 7,000,000 pounds were thus treated in 1885. Fish are 

salted in Ohio and Pennsylvania, but not in the other states bordering 

on this lake. About 10,000,000 pounds were salted in 1885, of which 
| three-fifths was the output of Sandusky. Smoking is practically con- 

fined to Sandusky, Erie, Cleveland, and Toledo, where 2,830,000 pounds 
| of fish were thus prepared in 1885; 98,000 pounds were we smoked at 

- Buffalo and Fairport, Ohio. The otis of herring is engaged in by 

a firm at Cleveland; the fish are artificially stained and put on the 

_Inarket as canned Ela 
Regarding secondary products it may be stated that caviare is manu- 

factured in large quantities at Sandusky, Toledo, and Erie, and to a less 

extent in other places. The local demand is light but increasing. The 
great bulk of the product is shipped abroad, chiefly to Germany and 
other European countries. The price at first hands is 10 cents a pound. 
tsinglass, made from the swimming-bladders of the sturgeon, is manu- 


=, 


factured chiefly at Sandusky and Toledo. It sells ‘Yor about 
pound. Oil completes the list of secondary products of the aaa 
It is made at Sandusky, Port Clinton, Toledo, and Irving, and bi 
40 cents a gallon to the maker. if 

Statistical summary.—The following tables show in detail, by loc ali: 
ties, the extent of the fisheries of Lake Erie in 1885, and are oreleni ry 
to a discussion of the fisheries of the different sections. 


Table of persons employed in the fisheries of Lake Erie in 1885, 


Fishermen. Total 
ve Shores; | yumier 
ee Profes- tee sete aghs bane er | 
sional. sonal, ployed 
Monroe County, Michigan ...........-------0----. 214 10 32 
Maumee Bay and River (Toledo, Ohio) ...-.-..... 429 80 59 
Locust Point to Port Clinton, Ohio .........-..---. 132 12 33 
Sandusky and vicinity, including Bass Islands ... 590 10 232 
Mucon rie Comnty OIG)... 2. - cssger dae Se tw iene 62 3 70 
Vermillion, Erie County, Ohio .--.-.-.----..-.---- Ol eee aces 15 
Lorain and Cuyahoga Counties, Ohio ............. 137 45 68 
Lake and Ashtabula Counties, Ohio....-... ie OEE 102 32 31 
Erie County, Pennsylvania............----...----. 225 33 52 
Chautauqua County, New York, westof Dunkirk. 9 LOFT ates 
Dankirk, New York, and vicinity. Pee Sh Sep es 7 B50 2 awe em 
Irving, Chautauqua County, ING Wr OLK sy ucc eee: 9 29 1 9 
Buffalo and Erie County, New York ...-...........].--------. 1, 183 29 1,212 1, 800 


big Pee Ss ke One 1,977) 1,699; *622) 4,298| 8, 698 


* Of this number, 524 are employed by the firms who buy the fish directly from the fishermen. 
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LAKE ERIE POUND-NETS, FOR CAPTURE OF WHITEFISH, HERRING, ETC. 


White-oak stakes. 5 : ; ; 
Stakes, 30 to 60 feet long, 6 inches to 1 foot diameter ; the leader stakes 5 to 6 feet apart. Rim line to leader and heart just at water surface. Rim line to pot about 2 feet above surface. Bottom line to leader and heart 
fixed with stone sinkers. 


Drawn by H, W. Elliott. 
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86. MONROE COUNTY, MICHIGAN. 


. 
_ Geographical description.—Monroe County, which occupies the south- 
east corner of the lower peninsula of Michigan, is washed by the waters 
of the upper end of Lake Erie along its whole eastern boundary, which 
is between 40 and 50 miles in length. The coast-line is broadly undu- 
lating and occasionally broken, and the neighboring lake bottom is 
formed of sand, clay, and mud. Monroe, a place of 6,500 inhabitants, 
is the only city. Besides this there are several villages and small set- 
-tlements from 1 to 5 miles from the shore and one farming and fishing 
settlement with no post-office, called Brest, a few miles northeast of 
Monroe at the mouth of Stony Creek. The population along the shore 
and for many miles toward the interior consists principally of persons 
of French descent. 

Methods of fishing. —The fisheries, which are of great importance, are 
operated mostly by Monroe or Toledo capital, and are carried on chiefly 
with pound-nets, but there is some fishing with set-lines for catfish and - 
turtles in summer, with seines and fykes in late autumn, winter, and 
early spring, and with spears through the ice for a month or two in 
winter. The pound-net has been in use here since 1857. The leading 
fishery operations are condueted by a Toledo firm which has stations 
at Stony Point, Pointe Manillée, and Monroe, besides its principal one 
at Brest. Some of the fishermen are residents of Monroe or Toledo and 

others are scattered along the shore, in some cases having small farms 
within a convenient distance from the water. Those who live far from 
their fishing-ground frequently have fishing shanties on the beach. The 
owners of apparatus commonly hire the fishermen, paying, in 1884, $25 
to $30 per month, with board, to the common fishermen, and $40 to $60 
per month, with board, to foremen and boat captains. The boats used 
are occasionally made by the fishermen themselves, but are usually 
purchased from regular boat-builders at Toledo, Sandusky, and Port 
Clinton. A few are constructed in Monroe. 
helative abundance of the different species of fish.—Although there are 
no reefs along this coast, it is claimed by some that the whitefish spawn 
here to some extent. It is stated, however, by competent author- 
ity—one who has had twenty-five years’ experience as a fishery opera- 
tor in this section—that whitetish of less than a pound weight are 
rarely taken here. The species was formerly very abundant, but has 
gradually diminished in numbers while at the same time improving ma- 
_terially in size. Where from ten to fifteen years ago between 75 and 
100 tons of whitefish were caught in a season with fifteen nets, only 25 
_or30 tons are ‘now obtained from sixty nets. The decrease is attributed 
tothe greatly increased number of gill-nets and pound-nets about the 
islands and in other places, and also to the small mesh of the gill-nets 
used on the fishing-grounds at the eastern end of the lake. The aver- 
_ age size of the whitefish, which was formerly from 2 to 3 pounds, is now 


from 3 to 4 pounds, and in the season of 18841 was , greater than i n 1 an} 
previous year. They are now caught chiefly between the middle of N 
vember and the middle of December. *While the whitefish have. ea en 
decreasing in number, and voracious species like lake trout have been 
almost exterminated, the hardy and prolific herring, thus rid of nel 
worst enemies, have been on the increase, and the catch in 1884 wa 
the largest ever known. At one place where 42,000 pounds were tala 
in ten pound-nets in 1881, the quantity had risen in 1884 to 134, 000 
pounds for twelve nets. The average size of herring has menienn . 
risen from half a pound to three-quarters of a pound. Sturgeon were 
originally very abundant, but for many years only a few were made use ) 
of and the remainder were thrown away. . 

Trade.—About three-quarters of the fish taken are sent to Toled 0 
dealers for shipment. Part of the remainder are sent to Detroit, others 
are shipped from Monroe to towns in the interior, and others, especially 
of lower grades, such as herring, bull-heads, and saugers, are sold lo 
cally or peddled through the country. : 

A Detroit firm has, near Monroe, on the Raisin River, a freezing: 
house for whitefish and trout, which are mostly brought from the upper 
lakes. The Toledo firm also, mn its establishment at Brest, salts, freezes, 
and smokes fish, and manufactures caviare. 

About 1860 whitefish sold at $3 per hundred; the price cede y 
advanced to $10 per hundred in 1867 and 1868, sition they ceased to be 
sold by count. At present they bring from 4 to 5 cents per pound. } 

Statistics.—The number of fishermen in 1885 was 224, besides 10 wht 
were only occasionally employed, and there were 35 shoresmen, me 
chanics, and preparators, These fished 204 pound-nets, 43 fyke-netsil 4 
seines, and 100 set-lines of 300 hooks each, using 133 boats. The capita 
invested amounted to $74,867, of which $33,400 was the value of vessels 
and boats, $41,725 the value of pound-nets, $900 the value of seines 
$1,500 the value of fykes, set-lines, and spears, $7,970 the value 0} 
wharves and buildings, $1,000 the cash capital, and $4,170 the value 
of minor apparatus and accessories, including fish-cars. The product 
were 133,400 pounds of whitefish, 214,400 pounds of catfish and bull 
heads, 837,200 pounds of herring, 91,300 pounds of sturgeon, 220,00 
pounds of wall-eyed pike (locally known as “pickerel”), 25,000 pound 
of bass, 91,200 pounds of saugers, and 209,400 pounds of perch, suck 
ers, and other fish, making a total of 1,821,900 pounds, worth $34,824 
These figures include the village of Rockwood, just north of the uppe 
county-line; on the other hand, the little strip of Monroe County whi 
borders on Maumee Bay is omitted, as its fisheries are entirely opel 
ated from Toledo and are naturally included with the other fisheries ¢ 
Maumee Bay and River. 

Pound-net fishery.—The first pound-net on this shore was set in 185 
by parties from Saybrook, Connecticut, who had previously been fisl 
ing with the same kind of apparatus in other parts of the lake. He 
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first nets off Sy ait Creek were set in 1865. At present there are twelve 
pound-nets at Pointe Manillée, five just north, and three south of the 
mouth of Swan Creek, fifty-six at Stony Point, twelve in a string about 
5 miles farther south, thirty at the mouth of the Raisin River, thirteen 
‘in a string at the mouth of Otter Creek, and sixty-seven just north of 
‘the entrance of Maumee Bay. Besides these, four nets at West Sister 
Island, owned in this section, are included in the statistics. 

The nets used are set in water from 12 to 35 feet deep. The leaders 
are staked and start from 330 feet to 1,650 feet from the shore. The 
‘mesh of the leaders is from 5 to 7 inches, of the hearts and funnels from 
A to 5 inches, and of the pots or cribs 14 inches at the sides and from 
13 to 4 inches on the bottom. While the mesh used in pots and funnels 
‘is now of the same size as formerly or a little larger, that of the leader 
and hearts has been increased in size, as the larger mesh is cheaper, 
and, by offering less resistance to the currents, causes less strain upon 
the stakes and lines, while it is claimed that it is just as effective in 
guiding the fish into the crib. The twine for the nets comes from man- 
ufacturers in the Kast, sometimes directly, but more commonly through 
dealers and agents at Toledo. The fishermen buy it by the pound al- 
ready knit into strips and sheets of various sizes and shapes according 
to order, and they cut, seam, and tar it themselves. 

Most of the pound-nets are fished throughout the season of open 
water, except during the months of July and August. About forty, 
however, are not put in until September and a dozen others are set only 
‘in the spring. 

The total value of the two hundred and four pound-nets in 1885 was 
$41,725. These were fished by one hundred and two fishermen, who 
used sixty-nine boats. | 
Seine fishery.—Four seines, 96 to 440 fathoms long and 14 to 16 feet. 
deep, were used in Pleasant Bay and at the mouth of Raisin River 
in 1885. The fishing is carried on continuously from November 15 to 
May 15. Mr. Bower says: “When the bay is frozen over the bottom 
lines are held in position by stakes set in a circle and frozen in the ice, 
and at every haul another line is drawn into position. The first line is 
laid before the ice has formed.” Large holes are kept open at intervals 
through which to drop and spread the seine, and the ice is also re- 
moved at the landing point on the shore. About one-quarter of the 
catch, in weight, consists of bull-heads, weighing about half a pound 
each. The remainder is made up of black-bass, rock-bass, grass-pike, 
“pickerel,” perch, saugers, suckers, herring, and red-horse. The bass, 
pike, and pickerel bring, on an average, 6 cents a pound, the bull-heads 
3 cents, and the others 2 cents. The business is profitable, as the price 
in winter is much better than could be obtained during the summer 
onths. 

The number of men who are engaged exclusively in the seine fishery 
Ss ten, besides several others who are already included as pound-net 
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fishermen. The total value of the four seines was $900, and of the four 
boats $100, and the products amounted to 88,000 pounds, wort a 
$2,800. a 

Fyke-net fishery—Between October 15 and April 15 a number of i 
fyke-nets are fished for the same species as are taken in the seines. 
They are located as follows: Six in Huron River near its: mouth, six- 
teen within the mouth of Swan Creek, and fifteen in Plum Grea and 
Pleasant Bay. Each fyke consists of Ewe staked and anchored funnels 
of netting, each 12 feet long, one opening into the other, and a 190- foot. 
leader. The first funnel has a mouth 4 feet in diameter and an opening 
at the small end of a diameter of 14 feet. The second funnel has an 
aperture of 3 feet at one end, and is closed at the other. Some of the 
fykes have wings 12 feet long on each side of the mouth, extending at 
an angle of 45 degrees. The size of mesh in the funnels is 15 inches, 
and in the leader and wings 3 inches. The fish are removed by lifting 
the small end of the second funnel, which is closed with a puckering 
string, and taking them out with a dip-net. In the winter the nets are 
set at some distance below the surface, in order that they may not be 
frozen in. 

There are seven fyke-net fishermen, whose five boats are worth $50, 
their forty-three fykes $382, and their minor apparatus and accessories 
$30. The products amounted to about 85,000 pounds, worth $2,400. _ 

Set-line fishery —A special class of the population, of Canadian- 
French descent, commonly known in the locality as “muskrat French- 
men,” make their living partly by the cultivation of their little farms 
along the shore and partly by fishing and muskrat catching. Their 
fishing is limited to the setting of lines for catfish and mud-turtles be-: 
tween the 1st of June and the Ist of September. The apparatus used 
consists of from 200 to 400 hooks attached by short lines to a main line 
which is from 5 to 27 fathoms long, according to the place in which set, 
and is held in place by poles or stakes pushed into the mud. The lines 
are usually set in the lake, but occasionally short ones are fished in the 
bayous and marshes. Catfish are taken with a bait of herring or grass- 
hoppers, and are mostly used in the families of the fishermen and their 
neighbors or sold to peddlers. When the catch is large the surplus fish 
are dressed for market; their heads, skins, entrails, fins, and tails are 
removed and they are then shipped fresh to Toledo. A few of the fish- 
ermen keep them in live cars until there are enough for a shipment, 
The size of the catfish ranges from 5 to 25 pounds, averaging 8 or i 
pounds. 

In fishing for mud-turtles, the lines are set 3 to 6 inches below the 
surface of the water, and are baited with pieces of herring or frog 
The turtles weigh from 6 to 15 pounds each, and are usually shipped 
alive in boxes to Toledo and occasionally to Detroit. 

There are from sixty-five to one hundred men engaged in this fishery, 
using one hundred set-lines, worth $1,000. The catch in 1885 consisted © 
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of 150,000 pounds of catfish, worth 14 cents a pound, round, and 24,000 
pounds of mud-turtles at 2 cents a pound. 
_-~ Winter spear-fishery.—For from one to three months in winter twenty- 
five to thirty men engage in spearing pickerel through the ice near 
the breakwater south of Monroe light-house. Some of them do so simply 
for amusement, or to supply their own families, but about half the 
_ number make it a business. Each of the fishermen takes with him a 
- shanty, sometimes on runners, a spear and a decoy fish, and occa- 
sionally a small stove. The catch, which is nearly all pickerel, is dis- 
posed of in Monroe or sold to peddlers at an average price of 6 cents per 
pound. The average value of the outfits of these fishermen in 1885 was 
_ $15, and the average value of the catch was $2 per day to each man. 


87. MAUMEE BAY AND RIVER, LUCAS COUNTY, OHIO. 


, General characteristics—Lucas County extends along the south side 
of Lake Erie at its extreme westernend for about 25 miles, and includes 
- most of Maumee Bay and the lower portion of the river of the same 
name. A long arm of the bay extends northward into Monroe County, 

Michigan, but as the fisheries there are carried on from the Maumee 
River, and are naturally included in the present section, they were 
- omitted from the statistics of Monroe County. There are no settlements 
on the lake shore of Lucas County, but the important commercial city 
- of Toledo is situated on the left bank of Maumee River, 5 miles from 
its mouth, and there are several suburban villages within a few miles 
north and south of the city. 
The fisheries of Toledo are important, and the fish trade especially 
_ so, as the dealers here handle nearly five-sixths of the entire production 
of the fisheries between Detroit River and Touissant Creek. 
: Fishermen.—Most of the fishermen of the Maumee River live in Toledo 
or still higher up the river at the villages of South Toledo and Perrys- 
burgh. Of the Maumee Bay fishermen about three-fourths live at North 
Toledo and Ironville, between the city and the bay. A third part of 
the population of these two villages is directly or indirectly dependent 
upon the fisheries. The fishermen are chiefly Americans, or of French- 
_ Canadian or German extraction, and they are generally intelligent and 
_ industrious. 
_ Wages.—The wages paid to the fishermen are $25 per month, with 
_ board, to new hands; $35 to $50, with board, to trained fishermen; and 
$60 to $80, with board, to foremen. 

Apparatus.—The apparatus used are pound-nets, seines, fykes, and 
_ Set-lines, of which the first named are employed to a much greater ex- 
_ tent than any other. The pound-nets are set all along the shores of the 
_ bay and lake and in the mouth of the river; the fyke-net fishing is in 
_ the northern arm of the bay, and the seining-grounds are in the river 
above Toledo. There is considerable set-line fishing for catfish between 
Bay Point and Locust Point. The nets used are made by Eastern manu- 
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facturers and are bought by weight. The fishermen do their own tar. 
ring and seaming. e 

Species.—The principal fish taken in the bay and river are bass, 
wall-eyed pike (locally called “ pickerel”), saugers, catfish, bull- -headg, 
perch, and suckers. The catch of saugers is very asheneies) and Toledo 
is probably the largest market for this species on Lake Erie. The — 
_ spring catch is much greater than that in the fall, as many kinds of fish 
ascend the river at that time for the purpose of spawning. White- — 
fish and herring once entered the bay in small numbers, and sturgeon — 
ran up the river by hundreds as far as the rapids above Perrysburgh, ~ 
but at present these three species are entirely absent. East of Cedar — 
Point, just outside the entrance of the bay, they may still be taken in — 
considerable numbers during the spawning season and for a short time 
in the spring, although it was conceded by all that whitefish and stur-. 
geon were very much scarcer in 1885 than formerly throughout the re- — 
gion tributary to Toledo, and, in fact, were less abundant everywhere | 
in the western end of Lake Erie. Very few whitefish with eggs fully — 
matured were taken in these waters during the spawning season until — 
1883, since which time the percentage of fish with ripe roe has in-— 
creased so much as to enable the State commissioners to obtain all the 
eggs needed for the Toledo hatchery from the nets on these grounds. 
This increase in the catch of spawning-fish is attributed chiefly to the 
fact that the pound-nets extend out much farther into the lake than | 
they formerly did. 

Trade and preparation of products.—As has been remarked, the fish ~ 
trade of Toledo is of considerable importance, both the outside ship- 
ments and the local consumption being quite extensive. There are 
some half a dozen firms of fish dealers in the city who handle altogether © 
about 3,850,000 pounds of fish, including 220,000 pounds of whitefish, 
615,000 pounds of “ pickerel” (wall-eyed pike), 52,000 pounds of blue 
pike (a variety of the same species), 65,000 pounds of bass, 255,000 
pounds of sturgeon (including oil and caviare), 160,000 pounds of cat- 
fish, 1,150,000 pounds of herring, 830,000 pounds of saugers, and over 
500,000 pounds of perch, suckers, and other species, the whole having 
a first value of $141,200. Most of the trade is in fresh fish, but four of 
the firms have freezers, in which are frozen yearly a total of 125,000 
pounds of whitefish, 490,000 pounds of herring, 15,000 pounds of wall- 
eyed pike, 30,000 pounds of sturgeon, 40,000 pounds of saugers, and 
20,000 pounds of other fish, chiefly perch. Three of these same firms 
a up, altogether, 3,500 packages of herring and 2,500 of saugers in 
brine. 

One firm included in its operations the smoking of herring and stur- 
geon and the preparation of caviare, isinglass, and oil. Sixty thousané 
- pounds of herring and the same quantity of sturgeon were smoked, and 
75,000 pounds of caviare, 1,000 pounds of isinglass, and 500 gallons 0 of 
oft were prepared. | 
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Whitefish and herring are frozen “round” in shallow galvanized 

pans. A few “dressed” herring were frozen during 1884 for the first 

time. The herring for smoking are strung on wire rods and placed 
in brick ovens over a smoldering fire of hard wood. Ae 

The barrels for salt fish come chiefly from Sandusky, only a few be- 
ing manufactured at Toledo. 

The amount invested in the fish trade, which is included in the gen- 
eral statistics of the fisheries given further on, is over $56,000, of which 
about $42,000 is the value of buildings and wharves. 

Fish brought from other localities.—The supply of some species of lake 
fish obtainable from this portion of Lake Erie is not sufficient to meet 
the demands of the trade. More than half of the sturgeon now handled 
are brought from Lake St. Clair and other waters, and it is also found 
— necessary at times to have whitefish shipped here from the eastern por- 
tion of the lake, usually from Erie, and from the upper lakes, in order 
to obtain a sufficient quantity to fill the dealers’ orders and to restock 

their freezers. 

Sturgeon smoking and manufacture of caviare.—According to Mr. 
Samuel Curry, an old resident of Toledo of much experience in the fish- 
 eries, sturgeon were not used for food in this region until 1860, when 
their utilization by smoking was begun inSandusky. Before that date 
j they were considered valueless and treated as a nuisance. They were 
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usually taken out of the water and thrown away, but sometimes they 
were allowed to escape alive, and occasionally the fishermen would 
wound several of them before letting them go, thinking that the bloody 
water would keep others away. ‘The first which were prepared for mar- 
ket were dressed, pressed, and smoked whole for ten days, and were 
afterward sold as smoked halibut, as, indeed, most of them still are. 
At present the fish are cut in slices, brined, and then broiled, and 
smoked for from three to six hours. 
The earliest caviare making on Lake Erie, according to Mr. ch & 
was undertaken at Sandusky in 1855 by Mr. Bloom. 
Regarding the manufacture of this article Mr. Bower says: 
It is made from the roe of sturgeon, which is washed and worked in brine and 
passed through hard sieves to disintegrate the mass and eliminate the glutinous matter. 
It is considered very perishable, though some manufacturers claim to be able to make 


‘ 
an article that will keep in ordinary temperatures. It is, however, almost invariably 
: held and shipped in cold storage. Various preservatives and antiseptics have been 


tried with more or less success, chiefly salicylic acid, which is probably the most effi- 
cacious. The best caviare is made from full-grown roe or that which is nearly ripe. 
It is put up in casks holding 130 to 150 pounds, and shipped to New York, whence 
most of it goes to Hamburg and Bremen, Germany. Local consumption is very light, 
though the home demand is increasing. 

Statistics.—There were 509 fisherman engaged in the fisheries of the 
Maumee Bay and River section in 1885, of whom 429 fished regularly 
for profit, besides 67 persons employed in mending nets, preparing fish 
and doing other shore work directly connected with the fisheries. The 

_ humber of persons dependent upon these for support was nearly 1,400. 


There were 3 steamers employed in collecting fish, 42 seine-boats, anc i. 
237 other boats, including pound-net boats, scows, and small row-boats. — 
The value of the steamers was $16,300, and that of the other boats _ 
was $10,095. The number of pound-nets was 242, of seines 44, and of — 
fykes 39. The total value of pound-nets, seines, fykes, and set-lines was 
$47,890, and that of the wharves and buildings used in immediate con- — 
nection with the fisheries was $49,205; the value of accessories, includ- — 
Ing fish-cars, was $8,192, and thecash papital was $10,500. The products 
amounted to 3,400,350 pounds, having a value to the fisherman of about 
$61,000, and divided as follows: 1,232,200 pounds of saugers, 641,000 — 
pounds of herring, 635,300 pounds of wall-eyed pike, 274,450 pounds — 
of catfish and bull-heads, 79,000 pounds of whitefish, 70,000 pounds of — 
bass, 15,000 pounds of trout, and 463,400 pounds of other species. : 
Pound-net fishery.—It is said that the first pound-net set in the west- 
ern end of Lake Erie was put down in Maumee Bay about 1850. Itis — 
certain, however, that these nets did not come into general use until q 
between 1860 and 1870 when they were introduced rapidly all along the 
lake shore from Huron westward. 
In 1885 the fishery was very extensive aad there were one hundred 
and seven nets in the bay and the mouth of the river, and one hundred 
and thirty-five on the lake shore between Cedar Point and. Toussaint 
Creek, including severai set at West Sister Island. The lake nets are _ 
set in water from 12 to 30 feet deep and are of the ordinary dimensions, — 
but the others though the same in form are much smaller. These bay 
nets vary in size, those in the mouth of the river being the smallest. — 
They are set in water from 3 to 13 feet deep, and the ground is of such © 
a nature that the stakes can be easily driven, and a hand-maul is usu- 
ally sufficient to fix them securely in place. In these nets the leader © 
is from 33 to 41 fathoms long, the hearts 8 to 14 fathoms long, the | 
tunnel 12 to 14 feet long, and the pot 12 feet square. The size of mesh — 
is usually about 34 inches in the leader, 3 inches in the hearts and fun- — 
nel, 24 inches in the pot. At first the pound-nets were set singly or in — 
strings of from two to four, and this is still the case in the bay, but on ~ 
the lake shore they have been pushed farther and farther out until now | 
between Cedar Point and Touissant Creek the nets are arranged in 
nine strings of twelve, thirteen, sixteen, or seventeen nets each. The 
fishing season is from the going out of the ice in the spring until May 
15 or June 5, and in the fall from September 10 or 20 until the lake 
freezes. Most of the nets are set both in the spring and fall, but 
twenty-five which are set in the bay near the mouth of the river are 
fished only in spring. Over fifty of the bay pound-nets are owned at 
the town of North Toledo and about forty at Ironville. Nearly the 
whole of the remainder, including all the lake nets, are owned by the 
dealers and other firms at Toledo. ; a 
Seine fishery.—According to Mr. John Wygant, an old resident and. 3 
fisherman of Toledo, seining was begun in a small way in Maumee River BY 
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seventy years ago. At that time fish were very abundant, the local 


trade was small, and there were no facilities for shipment; so only 


about one-twentieth of the catch could be disposed of, and after this 
small pertion had been taken out to supply the local trade the rest of 
the fish were released. The fishing was of small extent until about 
1850, but during the next decade it became very important, and then 
reached its greatest development. 

The first seine used outside of Maumee Bay in this portion of the lake 
was a small one fished in 1854 off Cedar Point, near the entrance to 
the Maumee Bay. The great success of this attempt soon led others to 
imitate it, so that in two or three years between five hundred and six 
hundred men were fishing with seines between Cedar Point and Locust 
Point. The catch was very large and consisted of the same species 
which are now taken in.the pound-net on the same grounds. Sturgeon 
were so abundant that as many as two hundred were sometimes taken 
at a single haul. This species was not considered of any value, but the 
other kinds were salted immediately and shipped to the dealers at Buffa- 
lo and Cleveland, and in later years by the Miami Canal to Dayton and 
Cincinnati. In the fisheries of the lake shore the seine was gradually su- 
perseded by the pound-net, and by 1865 its use had been almost wholly 
abandoned. 

The river seine fishery, on the contrary, is still flourishing, though 
the catch has decreased considerably in the last five or six years. The 
grounds extend from a mile above Toledo to the rapids, 12 or 14 miles 
up-stream. The fishing begins as soon as the ice goes out in the spring, 
which is sometime during the month of March, and lasts about four 
weeks. In 1885 one small seine was fished in the fall. The bulk of the 
catch is taken before the bay pound-nets are ready for work, as the ice 
moves out of the river several days before the bay isopen. The seines 
used have a mesh of 24 inches. Their length varies from 165 to 1,150 
feet, averaging about 500 feet, and their depth from 9 to 14 feet, aver- 
aging 104 feet. The seining grounds belong to farmers who live along 
the river. Some of them are rented, but the greater part are fished on 
shares, the owners of the grounds furnishing the seines and outfits and 
receiving one-haif of the catch. Before 1879 or 1880, when the river 
swarmed during the spring run with French Canadians who came here 
at that time to fish, the grounds commanded a high rent, and even now 
favorite sites can be rented for $300 to $500 for a single season. Each 
landing place has a shanty or two and a windlass for hauling the seine. 
A horse is hired, at 50 cents a day and keeping, to turn the windlass. 

There are only one or two seines in Maumee Bay, and these are not 
only fished in spring, but, unlike the river seines, are also hauled in 
winter under the ice. 3 

About 1850, when the seining in the river first began to be important, 
the farmers visited the vicinity from many miles around to exchange 
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their produce for fish, and such portion of the eateh as could not a 
disposed of in this way was salted and sold to dealers at Cleveland and 
Buffalo. At present the fish caught are put up in barrels and carrie 
to the dealers in wagons, except where the landing ison an island, when — 
a boat is used instead. Most of the catch is sold to the Toledo dealers, 
but about 40 tons are handled at Perrysburgh, from whence they are 
shipped fresh to retailers in central Ohio. The seine fishermen obtained 
much better prices for fish than those using other apparatus. 3 
_ Ata meeting held in Toledo in the winter of 1884~’85 to oppose the — 
prohibition of seining in the river it was claimed that about a thousand 
persons were dependent upon this branch of the fisheries, but Mr. Bower ~ 3 
observes that this figure is probably somewhat exaggerated. The sta- — 
tistics collected show about two hundred and thirty seine fishermen 
with at least six hundred people dependent upon them for support. 
The catch in 1885, which was an unfavorable year on account of the — 
ice remaining much later than usual, consisted of 250,000 pounds of — 
Saugers, considerably over 300,000 pounds of wall-eyed pike, including 4s 
afew bass, and 170,000 pounds of other fish, mainly suckers, mullet, — 
redhorse, and perch; for the whole of which the fishermen obtained ~ 
nearly $20,000. . 
Fyke-net fishery.—The fyke-nets of Maumee Bay are much larger and 
better than those about Monroe. They are somewhat similar to the 
small pound-nets and are quite as effective. Instead of wings they 
have a leader and set of hearts. The leader is 30 to 70 fathoms long, — 
the hearts 8 to 14 fathoms long, and the bowl or pocket 12 to 14 feet : 
long. The mesh is 4 to 5 inches in the leader, 3 inches in the hearts, 
and 24 inches in the bowl. Their value ranges from $25 to $50 each. _ 
The total number in Maumee Bay was thirty-nine, worth $1,710. There — 
- are none in the river or along this part of the coast. They are fished 
in the spring and fall, and occasionally in winter. 
Set-line jfishery.—There are about one hundred and fifty men who — 
fish for catfish between Bay Point and Locust Point from April 15 to — 
the middle of August. Over half of these own small farms along the — 
shore, to which they give almost their entire attention, and fish only 
occasionally and to a small extent. The others make a business of it, | 
but nearly all of these likewise live on or near the coast, so that but a — 
few find it necessary to have fishing shanties. Each man has a set-line 
with from 500 to 2,000 hooks, a row-boat, a dip-net, a cleaning-knife, 
and a pair of pincers. The value of this outfit averages $25. The — 
fish are dressed on the grounds by those who catch them, losing one- — 
half of their weight in this process, and are mostly sold to the dealers — 
at Toledo at 44 cents a pound. A single firm handles over 50, 000 
pounds of dressed catfish yearly from this souree. The total colin ofa 
these fishermen in 1885 brought them about $6,000. a 
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88. LOCUST POINT TO PORT CLINTON, OTTAWA COUNTY, OHIO. 


Toussaint Creek.—Immediately east of the promontory known as Lo- 
cust Point, the limit of the fisheries tributary to Toledo, is Toussaint 
Creek, a stream whose mouth affords a good harbor for small fishing ~ 
craft. The fisheries at this point are quite varied, most of the appara- 
tus and methods of Lake Erie being represented. There are about 
thirty fishermen here, using two steamers, twenty-two boats, one hun- 
dred and thirty-five gill-nets, thirty-five pound-nets, thirty-three fykes, 
and thirteen thousand set-line hooks. 

Portage River.—From Locust Point the trend of the lake shore is in 
a southeasterly direction to the broad, shallow mouth of Portage River, 
beyond which it bends abruptly to the northward until near Moore’s 
Point, Catawba Island, it recurves a little towards the west before 
again resuming its eastern and southern direction. At the mouth of 
the Portage River, on its southeastern bank, is the town of Port Clin- 
ton, the most important one between Toledo and Sandusky, one-half of 
whose population of 2,000 are directly or indirectly dependent on the 
fisheries. The harbor is a good one for craft drawing 9 feet or less. 

General characteristics of the fisheries.—The fishermen of this region 
are intelligent and industrious, and are mostly men of American ances- 
try, living at Port Clinton and Locust Point. A firm at the former place 
owns thirty pound-nets, which extend out 10 miles from the land and 
form the longest string of pound-nets in the waters of the United States. 
They purchase large quantities of fish from other fishermen in the vicin- 
_ ity, including nearly all the products of the winter fisheries of Portage 

hiver and the west end of Sandusky Bay. They make their own boxes, 
barrels, and boats, and are also agents for the sale of netting. There 
is a small number of pound-nets near Port Clinton in addition to the 
great string just referred to, and in the neighborhood of Toussaint 
Creek there are about three dozen more. A score of gill-net crews fish 
from the two places, whose favorite fishing-ground is Niagara Reef, 
about 7 miles northeast of Locust Point, 12 miles northwest of Port 
Clinton. The seine fishery, though greatly diminished by the intro- 
duction of pound-nets nearly thirty-five years ago, has survived to the 
present time in Portage River and at the western end of Sandusky Bay. 
Fyke-nets are fished both in Toussaint Creek and Portage River, each 
place having several score ; and in summer nearly all of the fishermen 
use set-lines, principally for catfish. There is also a number of persons 
who make a living by catching frogs and mud turtles. 

Species.—In the early days of the fisheries, thirty or thirty-five years 
ago, sturgeon, herring, and all kinds of “ soft fish” were thrown away, 
as there was no market for them, and whitefish were usually the only 
kind saved. They were very abundant, and it is related that in 1851 
aS many as 2,500 fish of this species were caught near Port Clinton in 
a single haul of the seine. Mr. Bell, one of the most experienced fish- 
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tions regarding the abundance and size of fish: The number of white. 
fish caught annually in the lake is as large as at any time in the past, a 
the smaller number to each net resulting from the great increase in the & 
amount of apparatus employed. Herring are scarcer in the vicinity of 
Port Clinton than formerly, and the number of sturgeon has decreased 
rapidly in the past ten years. There is no observable change in the — 
average size of fish except in the case of herring, which have increased — 
in size. The average size of the whitefish caught in pound-nets is 34 _ 
- pounds, while those caught in gill-nets on the spawning reefs average © 
44 pounds. a 
Trade.—A large proportion of the yield of the fisheries of this shore _ 
is handled at Port Clinton, where there is a capacious freezer, in which, — 
in 1885, 90,000 pounds of whitefish, 10,000 pounds of sturgeon, 240,000 — 
pounds of herring, and 30,000 pounds of perch and wall-eyed pike © 
were frozen. Another market is at Locust Point, where sturgeon are — 
purchased from the fishermen and caviare and isinglass are prepared — 
for market. When the first demand for sturgeon began, in 1872, the — 
fishermen were anxious to dispose of their fish at 18 cents each, but — 
the ruling price of late has been $1 each, irrespective of size. At Tous- 
saint Creek almost all of the fish are shipped fresh by “running boats,” _ 
also called “ fresh-fish boats,” to Port Clinton, Sandusky, or Huron, and 
sometimes to Toledo. The quantity of salt fish put up or handled by 
the dealers was 80,000 pounds, of which 50,000 pounds were herring 
and the rest saugers. The fresh fish handled amounted to considerably — 
over 2,500,000 pounds, divided as follows: Whitefish, 60,000 pounds — 
round, with a value to the fishermen of $4,200; bass, 35,000 pounds, 
ied at $2,100; wali-eyed pike, 58,000 pounds, valaee at $3, 480; her- | 
ring, £00,000 anita se valued at $10,000; sturgeon, 75,000 pommel : 
valued a $1,800; saugers, 1,000,000 goats: valued at 815,000 ; bull- | 
heads and catfish, 500,000 pounds, valued at $15,000; miscellaneous — 
‘hard fish,” principally grass pike, 32,000 pounds, valued at $1,600; © 
and miscellaneous “soft fish,” principally perch and suckers, 115,000 — 
pounds, valued at $1,725. Fourteen hundred pounds of caviare worth . 
$166, 27 pounds of isinglass, worth $38, and 2,500 gallons of oil, worth — 
$1,125, were prepared. Formerly large quantities of frogs and turtles © 
were caught in the marshes along this strip of coast and were handled — 
by the PortClinton dealers. Although the number has fallen off greatly, — 
5 tons of turtles and several hundred dozen frogs were handled in 1885. 
Statistics of fisheries —The number of persons employed in the fisher- — 
ies in 1885, from Toussaint Creek to Port Clinton, inclusive, was 187, of © 
whom 132 were fishermen, 22 shoremen, 31 preparators, and 2 mechanics. — 
The total number of persons dependent upon these men was 416. One- 
steam-vesgel worth $500 was employed in fishing, and two worth $13,000 
in collecting fish. Four sail-boats, valued at $1,500, were also collecting. 
The other boats used were 13 gill-net boats, 5 pound-net boats, 6 seine- 
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boats, 6 scows, and 70 small boats, or 100 in all, worth $7,065. The 
apparatus used were 980 gill-nets, valued at $2,088; 73 pound-nets, 
worth 22,475; 6 seines, worth $1,200; 76 fykes, valued at $966; 110 set- 
lines, with 90,800 hooks, worth $1,850. Twenty-seven fish-cars, worth 
$486, were used by thedealers. The value of other apparatus and acces- 
sories was nearly $6,000, and that of the shore property was $38,795. 
The dealers had a cash capital of $5,000. 

The products consisted of 160,000 pounds of wall-eyed pike, 49,000 
pounds of bass, 146,500 pounds of whitefish, 995,000 pounds of herring, 
577 pounds of bull-heads and catfish, 36,000 pounds of sturgeon, 1,012,000 
pounds of saugers, 275,000 pounds of perch, sunfish, and suckers, and 
58,500 pounds of miscellaneous fish, principally grass-pike. The total 
quantity was thus over 3,300,000 pounds, having a value to the fishermen 
of $52,500. 

Pound-net fishery.—Myr. Bell says that a pound-net which he helped 
4 to fish 5 or 6 miles west of Port Clinton, in the fall of 1852, was the 


: 
| 
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first one set in Lake Erie outside of Maumee and Sandusky Bays. 

Pound-nets were used the same fall near Port Clinton and off Marble- 
head with excellent success, and the number continually increased until 
1885, when there were thirty-five just east of Locust Point and thirty- 
eight near Port Clinton. 

The one first set was made by cutting up two seines, and differed in 
some respects from those now in use. No funnel was used, and the 
heart led directly into a large and awkward pot or “ crib,” circular in 
form. The circumference of the crib was 198 feet, and the length of the 
leader 825 feet. Most of the pound-nets now in use are fished both in 
spring and fall, though there is an insignificant number which is set only 
in the fall. On account of the exceptional shallowness of the western 
end of the lake, and the levelness of the bottom, there is no natural 
limit to the number of pound-nets which can be set in a single string, 
and they might with perfect facility be set one after another entirely 
across the lake. The nets at Locust Point are set in four strings, two 
of. which, containing five and twelve or fifteen pounds, respectively, 
_ start from points about 5 miles from land, the shortest running out to 
Niagara Reef and the other beyond it. The catch in these nets is much 
better than in the ones nearer shore. The depth of the pound-nets for 
the whole region varies from 12 to 35 feet, averaging a little over 20 
feet. The deepest net in the 10-mile string at Port Clinton is 30 feet, 
and the shoalest is 16 feet. 

Gill-net fishery.—Gill-nets are fished in spring, principally for saugers, 
near the shore and in the mouths of the rivers; and in the fall, from 
the latter part of October to the 1st of December, for white-fish on 
Niagara Reef. 

The sauger nets are 33 fathoms long and 5 feet deep, with a 24-inch 
mesh ; those for whitefish on the reef are the same in depth, but are 40 
to 55 fathoms long and have a53-inch mesh, The gill-net crews fishing 
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annually. Gill-nets have been operated at the eastern end of the lake fort “ 
saugers during several seasons, but were first tried in this section in — 
the spring of 1582, During the short period when the fishery was pros- 
ecuted it wasvery profitable,and the indications were that it would be- 
come more extensive in future years. The saugers taken average 1 
pound in weight and are sold chiefly in Port Clinton at 1 cent a pound. 

Seine fishery.—There are several Port Clinton crews fishing with 
seines, some in the western end of Sandusky Bay, and others in the 
Portage River. The seines used are 125 to 140 fathoms long, and from — 
12 to 16 feet deep. The season is from November to the 1st of April, 
and during severe winters the seines are fished under the ice most of — 
the time. The catch consists principally of bass, bull-heads, and sun-— 
fish, besides wall-eyed pike, grass-pike, perch, and saugers. Nearly all 
of the fish taken are put into barrels and hauled on sleighs or wagons 
to Port Clinton, where they are sold. This fishery is quite profitable 
on account of the comparatively high price which can be obtained for 
fish during the winter. 

Fyke-net fishery.—Three dozen fyke-nets are fished in the mouth — 
of Toussaint Creek in winter by the fishermen of that vicinity. The 
fykes proper are 14 feet long, the hearts 27 feet, and the leaders 165 
feet. The sizeof mesh is 3 inches in the leader and hearts, and 2 inches ~ 
in the fyke, or bowl. In Portage River forty fyke-nets are used near — 
the seining beaches, sometimes in winter but usually during the spring 
and fall, by men who give most of their time to other fisheries. 

Set-line jfishery.—About fifteen crews from Port Clinton and sev- — 
eral others from Locust Point fish for catfish, with set-lines, at a distance 
of from 5 to 15 miles out in the lake. Small boats are used for lifting 
the lines, and large sail-boats are hired or borrowed to run back and — 
forth between the shore and the fishing-grounds. ‘The crews are com- 
posed of three or four men, each of whom has a line with from six hun- 
dred to a thousand hooks. About three-fourths of. the men are profes- — 
sional fishermen, who fish with other kinds of apparatus during the 
greater part of the year. The remainder are the owners of small farms 
near the shore, to the cultivation of which they give their principal 
attention. The year 1885 was a very poor one for this fishery, and the ~ 
products for the whole season were only about $75 worth per man, 
which is not much more than half of the usual catch. The fish are all 
sold at Port Clinton, at 2 cents per pound, round. 


89. SANDUSKY, ERIE COUNTY, AND VICINITY, INCLUDING SANDUSKY 
COUNTY AND PART OF OTTAWA COUNTY, OHIO. 


Geographical description.—Passing east from Port Clinton we ente r4 
upon the region of the most important fisheries of the Great Lakes, those — 
tributary to the city of Sandusky. ‘This region falls naturally into four — 
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divisions: The “ Peninsula,” the Bass Islands, Kelley’s Island, and 
- Sandusky Bay. 
_ “The Peninsula,” as it is locally called, is the strip of land which 
_ separates Sandusky Bay along its whole northern side from the waters 
of the lakes. At Port Clinton it is quite narrow, but gradually widens 
_ and forks into two broad portions directed toward the north and east, 
respectively. Most of the northern portion is nearly separated from 
the rest of the peninsula by a narrow inlet, which connects with the 
lake on the northeast and approaches to within less than a quarter of 
amile of it onthe southwest. Although it thus lacks a little of being 
wholly surrounded by water, this portion of the peninsulais universally 
known as Catawba Island. Four or five miles north of Catawba Island 
lies the most southern of the Bass Islands. The eastern part of the 
. peninsula extends just beyond the entrance of Sandusky Bay, and has 
- the village of Marblehead at its extreme point. Kelley’s Island is about 
_ 4 miles north of Marblehead light, 6 miles northeast of Catawba Island, 
_ and the same distance southeast of South Bass Island. Sandusky Bay is 
_ accessible only through a comparatively narrow channel, as a long nar- 
row spit called Cedar Point extends from the southeast nearly across 
its mouth. The pound-nets running out from this spit are the eastern 
limit of the fisheries carried on from Sandusky. 
4 The fisheries of Sandusky Bay are quite distinct in their general 
character from those of the open lakes, though both are very exten- 
sive. 
_ Apparatus and species.—On the outer shores of the peninsula and of 
Cedar Point and about the islands the most abundant species are 
whitefish and herring, but in the bay these do not occur, and the ob- 
jects of pursuit are principally perch, saugers, bass, bull-heads, and 
other species characteristic of the bays and river mouths. Pound-nets 
are the most popular form of apparatus in the former section, where 
their number exceeds three hundred, though thousands of gill-nets are 
: fished in the vicinity of the islands, ane eight steam-tugs and a large 
. “number of sail-boats devote themselves to this branch of the industry. 
All the fishing of the bay, with the exception of a little seining at the 
western end, is by means of fykes and small pound-nets, which dot its — 
' shallow waters to the number of nine or ten hundred. Several seines 
| are fished from the peninsula, both on the lake and the bay sides, and 
| the fyke-nets so numerous in the bay are also found in considerable . 
I humbers on the lake shore, though not used to any extent upon the 
| islands. In summer several score of men on the peninsula and a third 
_aS many more on the islands fish for catfish with set-lines; and in 
| winter a little fishing is carried on with lines through the i which 
| gathers between the islands and with spears in the harbors of the 
By There is considerable angling for black bass and other 
“species by summer visitors to the islands, which will be referred to fur- 
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ther on, though it comes only incidentally within the range of a a | revie vo 
of the commercial fisheries. a 

The peninsula.—The peninsula is thickly settled with fruit-growers — 
and fishermen. There is a hamlet, called Ottawa City, with about 150— 
people, on the east shore of Catawba Island, and on the north shore of — 
the other arm of the peninsula are the settlements of Lakeside and 
Marblehead. According to Mr. B. Clemons, an old fisherman of Mar- 
blehead, the first pound-net used in this region was brought from © 
Connecticut in 1850 and set near Lakeside. Mr. J. H. Klippart states 
that in October, 1851, a small pound-net was set at the mouth of Hast — 
Harbor; its stakes were driven with a hand maul in 16 feet of water. © 
Notwithstanding the smallness of the net it caught immense quantities" 
of whitefish. These experiments do not seem to have produced any 
important results, for in 1853 the fisheries were carried on exclusively — 
with seines, and it was not until 1855 that a pound-net was again fished — 
there. The seine fishing along the outer shore has now almost ceased, 
while the pound-net fishing between Port Clinton and the entrance to - 
Sandusky Bay has become very extensive, the number of nets between — 
Port Clinton and the entrance to Sandusky Bay amounting, in 1885, to” 
over one hundred and thirty. The headquarters for most of the pound- 
net fishing is at Moore’s dock on the west side of the island. Z 

The sauger gill-net fishing, which was begun at Port Clinton and on 
Catawba Island in the spring of 1884, proved so profitable that a much 
larger number of men took part in it in 1885, and the catch was so 
large as to overstock the market, causing a great depression in price. — 

On the northern part of the peninsula, in the crotch between its two 
arms, are three marshy inlets with a total area of several thousand acres, 
which for about fifteen years have supported fyke-net fisheries of some 
importance. At present one hundred and seven nets are fished here, 
by eight fishermen, from the beginning of September to the 1st of May. 
The catch consists principally of bull-heads and suntish in fall, of bass 
in winter, and of grass-pike in spring, with a large mixture of perch at 
all seasons. In summer over fifty men fish here with set-lines for cat 
fish, usually earning about $100 each during the season, though in 1885 
they made only about half as much. A steam-boat touches daily at two 
points on the island, and during the season of navigation takes all the 
fish in a fresh state to Sandusky. The products of the small fisheries 
with spears and lines in winter and with seines in the harbors at other 
Seasons are sent principally to Port Clinton. 

The Bass Islands.—This group consists of three main islands of irreg 
ular shape lying due north of Catawba Island. Middle Bass Island i 
14 miles south of North Bass Island, and is separated from Putin-Bal 
or South Bass Island, the southernmost of the group, by a channel only 
one mile in width. 

On the northern side of Put-in-Bay Island is a roomy harbor, which ii 
deep enough to admit the largest lake craft and which, having Middl 
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Bass Island to protect it from the northern winds, is sheltered on all 
_ sides and is probably the best harbor upon the whole lake. After the 
F famous naval battle near West Sister Island (about 16 miles west by 
~ north from North Bass Island), in 1813, Commodore Perry “put in the 
_ bay” with his fleet, and from this circumstance the harbor and island 
' have derived their names. On the west and north the coast of the 
island is high and rocky and the lake bottom composed of mud and 
clay; on the east and south the coast is low and gravelly and rocks 
take the place of clay upon the bottom. The first settler was Seth 
Doane, who came to the island in 1811, but it was not until between 
1830 and 1840 that the population reached any considerable number. 
At present there are 800 to 1,000 inhabitants. Regular lines of 
_ steamers connect the island with Detroit, Toledo, Sandusky, and Cleve- 
land, and in summer bring hundreds of excursionists to the island daily, 
_ thus doubling the population during that season. The harbor is well 
_ adapted for the penning of spawning fish, and the Ohio State hatchery 
at Sandusky has been supplied with whitefish eggs from this point.* 
Pound-nets were set from this island soon after their introduction 
pinto the lake. The first were used in 1852. The number of pound-nets 
is now about forty-five, including those on the small outlying islands 
_ known as Balance, Rattlesnake, and Green Islands. Many of the nets 
are set singly; others are in Strings of four to six. A number of them 
_ start directly from shore, with the lines from the leader made fast to a 
_ tree or some other object on the land. In the fall of 1885 there were 
- four or five steamers fishing with gill-nets from this port, besides several 
_ sailboat crews. Some of the steamers were from other ports and re- 
' mained here only about a month. Some catfish are taken in summer, 
but: there is no seine or fyke-net fishing. Before 1883 very little hook- 
' and-line fishing through the ice had been done, but in the winter of 
— 1884~85 about $6,000 worth of herring, saugers, pickerel, and perch 
_ were secured in this way. 
_ Middle Bass Island is of irregular shape and its northeast corner is 
continued into a narrow point about a mileand a half long witha small 
reef near its outer end. About one-third of the south side is of a high, 
a rocky nature, but, with this exception, the coast-line is low and gravelly 
_ with a surrounding lake bottom of mud andclay. The first permanent 
settlement was made in 1838, and the population at present numbers 
_ 500, of whom over nine-tenths are Germans. The people are intelligent 
and prosperous. 
The first pound-net on this island was set in 1852. It was a tunnel- 
het, similar to those now in use, and Mr. William Rehburg thinks this" 
| was the first one of the kind used on Lake Erie. The number of 


*The hatchery at Sandusky was put under the control of the United States Fish 

Commission in 1887, and in 1889 the largest fish-hatchery in the world, which will 
hold 500,000,000 of eggs, is being built at Put-in-Bay, Congress having appropriated 
$20,000 for its erection. 
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pound-nets is now nearly twenty. There are no seines or fyke- -nets, and ‘ 
the only other fishing is a little catfish hooking in the summer and a 
gill-netting by a single crew in the fall. 
North Bass Island is within a mile or two of the boundary line be- 
tween the waters of Canada and the United States. The first settle- 
ment was formed in 1827, and the present inhabitants number between 
300 and 400; they are very intelligent and prosperous, and are for the — 
most part Americans. The shipping facilities are not so good as in the 
case of the other islands, since it lies somewhat out of the route of the — 
Detroit steamers. East and south of the island the lake bottom is 
composed of mud and clay, but on the north and west are reefs of 
honey-combed rock interspersed with small patches of clay and sand, 
which are probably the best spawning grounds for whitefish in Lake 
Erie. They extend 34 miles into the lake from the west side of the 
island, and on the north side they are about 5 miles square, running 
some distance into Canadian waters around the little group of islands 
known as the Old Hen and Chickens. During the run of spawning fish, 
which lasts throughout the month of November, these reefs are covered 
with gill-nets. In the fall of 1885, for example, there were about thirty 
gill-net skiffs there, mostly from North Bass Island, besides six gill-net — 
steamers, of which three were from Conneaut, two from Vermillion, and 
one from Lorain. The mesh of the nets used is too large to take her- 
ring and other small fishes, and the catch is almost entirely whitefish, 
with occasionally a few suckers. This fishery is very profitable when — 
there are no severe storms, but at this season of the year a gale'is always 
liable to occur, and this drives the fish off the reet. If the storm occurs — 
in the early part of the run the fish will return, but towards the end — 
of the season they will not. There is opposition to this fishery on the © 
part of the pound-net men, who think that it should be prohibited by — 
law, so that the fish can spawn without interference or interruption. 
According to Mr. William Axtell, the first fishing on this island was — 
done with a seine in the fall of 1850 by himself and Mr. John Harden- 
brook. The first pound-net was set here in 1852, and was of the old — 
style, without a tunnel, as were several nets set by other parties in the — 
following year. About fifteen pound-nets in three or four strings were ~ 
set from the northern, western, and eastern sides of the island in 1885, — 
Besides the net fisheries there were summer fishing for catfish and 
winter fishing with hook and line, both on a small scale. e 
Kelley’s Island.—Kelley’s Island is larger than any of the Bass Islands, 
from the nearest of which it is 6 miles distant, and has a population of 
from 1,200 to 1,500. The first settler was a French trader named Cun- 
ningham, who came here in 1808, from which time until 1840 it was” 
known as Cunningham’s Island. Few other settlers arrived untilafter 
1825. The people are intelligent, thrifty, and prosperous, and are en- 
gaged chiefly in grape-growing, fishing, and stone-quarrying, The By’ 
German element predominates. There is ample steam-boat connection a 
with Sandusky, Detroit, and Oleveland, Bom 
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Before 1848, though whitefish were abundant in the Detroit River, it 
was supposed that there were very few in Lake Erie; but Mr. Charles 
Carpenter, of Kelley’s Island, caught several of them in that year, re- 
porting that he had seen them in large schools, and in 1851 a few gill- 
nets were brought from Sandusky and fished for them with excellent 
success. In 1852 a pound-net was brought from Connecticut and set 
in the bay on the north side of theisland. From that time the number 
of pound-nets rapidly increased, until in 1876 there were aS many as 
fifty-seven and in 1885 there were over seventy. Mr. Bower says that 
the fall run of whitefish begins a week to ten days earlier here than 
it does at the other islands and closes that much sooner, except on the 
reefs. There are over forty men employed in gill-net fishing in the 
fall and there is some catfish hooking in summer. 

Description of pound-nets and pound-net boats—The pound-nets used 
in early days in the island region, as elsewhere on the lakes, were with- 
out a funnel, or rather had one which was extremely short, the hearts 
leading directly into the crib, pot, or bowl, as it is variously called, 
which was set in a circular shape. The kind now used has a long tun- 
nel leading from the hearts to the bow], and the latter is always square. 
The crib is held in position by stakes or by anchors and buoys. Some- 
times stones are used for anchors, and occasionally a chain is strung 
along the lower edge of the netting. Some fishermen also use a chain 
for anchoring the hearts and the mouth of the funnel. For buoys, jugs 
or blocks of cedar are used. A few of the nets have a wing of netting 
inside the lobe of each heart, leading to the mouth of the tunnel. The 
leaders are from 990 to 1,320 feet long. each heart is from 132 to 198 
feet in circumference, the funnel is 30 to 60 feet long, and the crib is 
28 to 32 feet square. The mesh is from 64 to 74 inches in the leader, 
from 3 to 5 inches in the hearts, 5 inches in the funnel, and 2 to 24 
inches in crib. The netting is manufactured in the Kast, and through 
the Sandusky dealers reaches the fishermen, who cut, seam, and tar it 
themselves. 

The pound-net boats are all flat-bottomed, very few being clinker 
built. They have two masts and carry mainsail and foresail; their ca- 
pacity ranges from 5 to 12 tons. 

Apparatus and methods of the gill-net fishery.—The gill-nets of the isl- 
ands are hung in three ways: with corks and leads, with corks and 
rings, and with floats and stones. The last form is the oldest one, and 
is being continually displaced by the others. The floats are of cedar, 
and are 5or54 inches long. Therings are made of five-sixteenth-inch iron 
_ and are 5 to 64 inches in diameter. They are preferable to either stones 
_ or leads for fishing on the reefs, as they keep the net-line off from the 
_ bottom and prevent the chafing of the line or the tearing of the netting. 
i On muddy bottom lead sinkers are preferred. 

The nets used for the capture of whitefish range from 250 to 300 feet 
_ in length when hung. They are made of 35-2 cotton twine, have a 
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mesh of 44 to 4% inches, and are 14 meshes deep. Gill-nets for blu 5 
pike, herring, and pickerel have a 34-inch mesh and are from 18 to 24 
meshes deep. The nets are not barked: tarred, or in any other manner — 
treated with preservatives. The webbing is always purchased from the © 
factories and the nets are hung by the fishermen themselves. 3 
The gill-net fishing is carried on both from steamers and sail- boats. 
Each steamer carries thirty to fifty nets, which are always set at right 
angles to the shore and often in several strings or gangs. The nets © 
which are to be set are stowed in unpainted pine boxes holding five or 
six nets each. These boxes have flaring sides and endsand in each end — 
a hand-hole is cut to facilitate the manipulation of the boxes when they — 
are packed full of “twine.” Their average dimensions are as follows: | 
Length on top, 3 feet 3 inches; length on bottom, 2 feet 3 inches; width — 
on top, 2 feet 10 inches; width on bottom, 1 foot 10 inches; width of 
boards forming sides and ends, 104 inches. a 
The sail-boats or skiffs used in gill-net fishing are with few exceptions © 
very much smaller than the pound-net boats. Nearly all of them are — 
flat-bottomed and have one or two masts. There are no mackinaw boats 
around the islands. “a 
Catch of pound-nets.—The spring catch in the pound-nets is chiefly — 
pickerel, herring, saugers, black bass, perch, rock bass, sturgeon, and — 
catfish; the fall catch consists principally of herring and whitefish, with — 
small quantities of the other species. There is also a considerable per- | 
centage of sheepshead (Aplodinotus grunniens), but these are usually | 
unmarketable, and are consequently thrown away, though for the past 
few years there has been an occasional demand for them at a low price 
from the mining regions of Ohio and Pennsylvania. = 
The pound-net catch of herring in the fall of 1885 was the largest ever 
known, so that most of the fishermen could not, with their ordinary 
force of men, empty their nets as fast as they were filled, and the deal- 
ers in Sandusky were not able to handle all the fish. Therefore, as most 
of the fishermen were not prepared to salt them, large quantities were 
thrown away or allowed to escape. During the heaviest run, which 
occurred between the 12th and 22d of November, a number of the nets 
were not lifted for several days. One firm at Put-in Bay took out 11 
tons of herring from their seven nets on the 16th of November and left 
several tons in them. The next day the nets were full again, but the 
dealers at Sandusky sent word that they would only take a limited 
quantity each day. This firm estimate their loss from lack of a market 
for all their catch at $1,000. Five tons per day was not an uncom- 
mon catch, and Mr. Bower says that some claimed to have taken 10 tons 
from one net inasingle day’s fishing. At Kelley’s Island alone between 
25 and 30 tons of herring were dumped overboard or allowed to escape 
for lack of a market. One firm made hasty arrangements for saltin§ g 
and took care of most of their surplus in this way. These were oe 
first fish that had been salted here for a number of years. “a 
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Description of fykes.—The fyke-nets 6f the island region are mostly 


_made of second-hand twine. The fyke proper, or pot, is 20 feet long, 
the hearts are 48 feet long, and the leaders, from 150 to 300 feet long. 


The size of the mesh is 44 inches iu the leader, 4 inches in the hearts, 
and 243 inches in the pot. 

Catfish hooking around the islands.—A large number of men and boys 
on the islands take catfish with set-lines in 15 to 30 feet of water, be- 
tween June 1 and September 1, or, in some localities, from May 15 till 
late in October. Some of them are professional fishermen, while others 
are farmers living along the coast. There are two varieties of catfish 
caught, known to the fishermen as blue or black catfish and yellow cat- 
fish. The blue species varies in weight from half a pound to 40 pounds, 
but generally weighs between 5 and 15 pounds. The yellow fish weigh 
from 4to 6 pounds, or, in occasional instances, Sor10 pounds. The fisher- 
men consider the yellow variety more palatable than the blue, though they 
bring the same price in market. The catfish caught in the pound-nets 
in the spring and fall are shipped in the “ rough” or undressed state 
to the dealers, who have them dressed before supplying them to the 
retail trade; but those taken in summer with hook and line are dressed 
by the fishermen, losing about half of their weight in the process. This 
species is always in demand and brings a good price. 

Species taken in island region.—Herring are much more abundant now 
than in the early days of the fisheries, but all other kinds of fish have 
gradually decreased in numbers. Mr. Rehburg says that before 1860 
he has sometimes taken three thousand six hundred black bass in one 
pound-net in a day, and 4 tons of whitefish in one net in a single night. 
Sturgeon were little esteemed, and in 1858 were sold for 10 cents apiece. 
In 1862 herring sold for 25 cents per hundred weight. White bass were 
at one time very abundant around the islands, appearing, as the old 
fishermen say, in enormous schools. In fact they were the most abun- 
dant species fifty or sixty years ago, and Mr. J. H. Klippart says they 
were caught in immense quantities between 18535 and 1860, when they 
were sold for 64 cents a hundred pounds. As many as 10tons of them 


» have been thrown overboard at one time for lack of apurchaser. Since 


1860 they have been growing scarcer every year, and only a few are now 
taken. This species and the muskellunge have decreased more rapidly 
than any others. Professor Kirtland stated in 1838, in a report on the 
zoology of Ohio, that at that time whitefish were not sufficiently abun- 
dant in this part of Lake Erie to be of commercial importance. Accord- 
ing to Mr. Klippart they were so exceedingly abundant in 1849 as 
to sell in the Cleveland market for $5.50 per barrel of 200 pounds, 
including barrel. At that date 8 tons of them were sometimes taken 
from a pound net at a single drawing. It is probable that they really 
have been abundant in the lake from a remote period, for there is a tra- 
dition that even about the middle of the last century the Wyandotte 


and other Indians made a practice of resorting to the shore in the 
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vicinity of Sandusky Bay for the purpose of eathering the whitefis ash 
which were thrown on the beaches by northeast storms. Prior to 185: i% 
no whitefish were caught by the white settlers in spring, but since that — 
time they have been taken in large numbers at that season. The white- 
fish secured near the shore are said never to be so large as those caught — 
farther out, but those from the vicinity of the islands are as large as 
any taken in the lake. Very few lake trout are ever seen west of Hu- | 
ron. Black-bass fishing is very good around the islands in the spring — 
and fall, and anglers come there every season to enjoy this sport, but — 
the catch is much less than in early years. In 1850 Mr. Andrew Cam. — 
eron, who was fishing for black bass for profit, caught in the first three — 
_ days, with the assistance of his wife anda young man, twelve hundred | 
of this species, weighing from half a pound to 5 pounds each, and after- — 
wards caught on one occasion 300 pounds in two hours. Such catches — 
are of course unheard of at the present time. : 
The catch of the islands is classified as follows in shipping to the — 
dealers at Sandusky : ; 
(1) Hard fish; includes whitefish, pickerel, black bass, grass pike, — 
muskellunge, large blue pike, and ieee rock bass. 
(2) Herring. 
(3) Sturgeon. | ; 
(4) Catfish. 
(5) Soft fish; includes saugers, blue pike, very small pickerel, sun- | 
fish, and rock bass. - 
(6) Miscellaneous, or trash ; includes suckers, redhorse, mullets, etc. 
(7) Perch. 4 
All are sold by weight except sturgeon, and rank, according to their 
value per pound, in the following order: Hard ae catfish, soft fish, 
herring, and trash. Sturgeon sold for $1 each in 1885. 
Most of the island catch is sold on contract. The contract price of 
whitefish during the fall of 1885 was 5 to 54 cents per pound, less the 
steamer freightage, and that of herring was 75 cents per hundred-. — 
weight, less the freight. The herring were bought at this price by the ! 
dealers and sold again at $1.25 per hundred. The price of herring was’ 
lower than usual on account of the enormous run of that species. On 
November 17, 1885, the steamer Jay Cooke brought to Sandusky from 
the islands 7 tons of whitefish and over 100 tons of herring, most of the 
Jatter from Kelley’s Island. Onthe same day the steamer Hagle brought 
in about 80 tons of herring from Put-in Bay and Middle Bass islands, 
leaving 20 or 25 tons behind; and the steamer Ferris landed a full load 
from Catawba Island. Baris the week ending November, from 50 to : 
100 tons of herring were dumped into Sandusky Bay. 
The fish are placed for transportation in open boxes furnished by the 
- freighting steamers. These boxes hold about 180 pounds of herring or 
200 pounds of whitefish each, and are provided with rope handles fo 
convenience in handling. The fish are weighed on the boat just before 
unloading. | 
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Sandusky Bay.—Sandusky Bay is about 5 miles broad and extends 

inland 16 miles in a southeasterly direction. It is very shallow and its 

greatest depth in the channels which have been dredged for navigation 

is only 20 feet. Its fisheries are of considerable importance. Nearly a 

- thousand fyke-nets and small pound-nets are fished in its waters, and 
there is some Seining in winter in its western part. It is claimed that 
the pioneer pound-net of western Lake Erie was set on the southeast 
side of Johnson’s Island within the mouth of the bay. 

The principal kinds of fish taken are perch, saugers, sunfish, pickerel, 
bass, bull-heads, grass-pike, suckers, red-horse, and mullet. A number 
of whitefish are said to have been taken in a seine near Mixer’s Point, 
in 1846, but none have been found in the bay since that time. The 
catch of Sandusky Bay, like that of all the island region, is sent fresh 
to Sandusky, except a portion of the winter yield, which goes to Port 
Clinton. . 

Sandusky.—The city of Sandusky is located just within the entrance 
of Sandusky Bay, on its south side, back of Cedar Point. It is the 
largest market for fresh-water fish in the world. Its location is very 
favorable, and, besides controlling the fisheries of Sandusky Bay and 
the islands, as well as those of the main shore between Port Clinton and 
Huron, it is the market for large quantities of fish that are taken in 
Canadian waters on the other side of the lake and at Pt. Pelée Island. 

- It has a population of 22,000, of which the greater part are dependent 
upon the fisheries or the fish trade. All the methods of preparing and 
utilizing fishery products which occur on the Great Lakes are repre- 

_ sented herein their most improved forms, with the exception of canning 

and the making of fertilizers. The latter business was carried on here 

_ for some years, but the factory was burned and has never been rebuilt. 

The manufacture of fish packages is engaged in, in connection with 

- general cooperage, by two Sandusky firms, who supply all the fish-deal- 
ers of the city and many of those at other points. About $70,000 are in- 

_ vested in the business and over a hundred men are steadily employed. 

_ The approximate yearly output of packages for salt fish is 334,000 

kits (graded to hold 15 and 20 pounds), worth $53,440 ; 105,300 quarter- 
barrels, worth $26,578, and 85,700 half barrels, worth $35,394. To these 
should be added 21,000 barrels (each being of large size—a ‘“ barrel and 

a half”), for fresh fish, worth $5,030. 

In addition to the packages manufactured expressly for fish, from 

12,000 to 15,000 empty sugar barrels are bought from grocerymen and 

- vintners to be used in shipping fresh fish from Sandusky. 

Most of the boats used in the island region are built at Sandusky or. 
by Sandusky boat carpenters, who go to the fishing regions and there 
construct the boats.* 


* About 1887 a new type of pound-net boat was introduced in this region. It hasa 
comparatively narrow, flat bottom, round sides, is carvel built, and has a long, sharp 
bow like that of other boats, but has no skag, since the latter would interfere with 
entering the cribs. I had the opportunity to see and examine this type of boat in 
he autumn of 1888, when I visited Sandusky and Put-in-Bay.—J. W. CoLLins. 
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In 1830 the only fish-dealers in the place were Messrs. J. and J. Holl! 
lister and William Townsend. At that time all the fishing of the vicin- 
ity was confined within the limits of Sandusky Bay, and, apart from a_ 
little line-fishing, was done with seines 30 to 50 fathoms long; and the — 
fishing season did not extend beyond the months of April, May, and — 
June. The white bass, pike, grass pike, and catfish, which constituted — 
the bulk of the catch, were salted on the fishing grounds by those who — 
caught them; black bass and muscallonge were also very abundant, 3 
and were sold fresh. : 

In 1847, Mr. Charles Higgivs began shipping fresh fish in small 
quantities to Cincinnati and the intervening towns, and after the int . 
duction of pound-nets others went into the business. : 

Between 1870 and 1875 the trade of Sandusky was in the hands of j 
nine firms, the extent of whose operations in 1870—72 is shown by the | 
following figures published by Mr. Klippart: 


Year. Spring trade.| Fall trade. — 
Pounds. Pounds. “@ 
PRM ae oka cms spo kcSanaxainec nee noe encibe omeldal sw «cena aie a kinh Ole pein ee eee 3, 024, 370 7, 560, 550 | 
PUI Pen acl. vapoun of ox copadicila dede tey Gen tame eae eae ee ee ae 2, 897, 365 4, 666, 550 
Tee AS oc Male o-n jes! male ge w SUNS Se wile ele msalcinleleleioia acct nie aie ait he ole nine enna eee 1, 8138, 055 5, 585, 885 — 
ANVOTRTOTOY throeyOars, >.<. ssies déloadentaadadpa~susweth = ctacaes eae ee 
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Three of the most prominent firms began business in 1855, 1856, and 
1857, respectively. One of the largest firms has since its origin shipped 
over 50,000,000 pounds of fish. Two started in 1877 and two others in — 
1880. The other four firms hada less extensive business. Some oper- 
ate their own fishing apparatus and hire the fishermen, others buy 
much of their fish from independent fishermen, to whom they in many 
cases, however, make advances of material, etc. 

Four steamers are owned by as many different dealers ; two are fitted | 
with gill-nets for fishing, and the others are used simply in collecting 
fish. 

Two firms devote their entire attention to sturgeon and herring. Lit- 
tle use was made of sturgeon in this region until Simon Schacht came 
here in 1866 and went into business. Since that time the value of the 
species has been more and more appreciated, and 2,000,000 or 3,000,000 
pounds are now handled:annually. Oneof the firms purchases at least 
50,000 or 60,000 sturgeon a year. At Erie, Pennsylvania, and at othe 
places whence are received regular supplies of sturgeon, several men 
are kept at work dressing fish. The lake sturgeon which are use¢ 
range from 30 to 150 pounds in weight, but sometimes salt-water stur 
geon are received from Georgia, which often weigh as much as 400 01 
500 pounds apiece. Some of the sturgeon are sold fresh, and some 
frozen, but most of them are smoked, as are also all the herring handle 
by the firm. The smoked products are shipped to all parts of Oli 
and to adjoining states, and are destined to take a high pee in th 
public favor. 7 
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Many thousand pounds of sturgeon roe are now annually spiced and. 
pickled as caviare, and large quantities of isinglass are made from the 
sounds or air-bladders. A large portion of both these products is sent 
to Germany. The yearly exportation is about 1,000 kegs of caviare 
and 3,000 pounds of isinglass. Over 25 barrels of oil are tried out 


yearly from the offal of the sturgeon by the two firms interested. 


Before productive fisheries existed at Sandusky, fish were brought 
from Lake Huron and the Detroit River to Cleveland and other lake 
ports, whence they were shipped to the towns in the interior. After 
the opening of the Ohio and Miami canals, the shipments of fish formed 
a considerable item in their commerce, but the introduction of railways 
rapidly diverted to them this growing business and facilitated its ex- 
pansion by extending greatly the distance to which fresh fish could be 
shipped upon ice in good condition. Mr. Klippart has compiled from 
the reports of the canal commissioners and board of public works the 
following table of receipts of lake fish at Sandusky by canal from the 
opening of the Ohio Canal, in 1832, to the time the canals were placed 
in the hands of the lessees, in 1861 : 


Shipments of lake fish by canal from the places named. 


Cleve- Maumee | Cleve- Maumee 
Years. jan. Toledo. City. Total. Years. land Toledo. City. Total. 

Barrels. | Barrels.| Barrels. | Barrels. Barrels. | Barrels.| Barrels. | Barrels. 
LESS Ape pete eaene TO Og | RE a aa 1 O61 *I| 1849 cde we 12, 8994 2222) 2E6u4 17, 7924 
Se OS ell saree Simao l'e ata'e es ors 4,033 || 1850 .......!| 18, 211 6, 864 3, 241 28, 316 
MoE St. Soyo) BP ORE ates cao tiie aateare clas BQ 24 HOTS Ms cee 19, 942 8, 553 4,137 32, 632 
Ut Ba eed NSO! eet Gea ae has oy 6 G Ta tS52 eso. 5 18, 148 Tab 3,828 | 29,701 
LB Sa, ate ARCO saee stares ee ee oat 450824 VebS occas e 18, 260 11, 063 5, 187 34, 510 
WS decciak sso DER cars creer ere as ee 6, 248 |} 1854... 10, 325 6, 619 3, 121 20, 065 
Ue eee fhe. an gE a a | | a (004s NiLSaD es, de ae 5, 378 2, 804 360 | 8, 542 
1h BBs. cade ees eee a Stee Si 8oks | PSoGr— es ¢ 6, 268 3, 390 1, 535 11, 193 
“1 ee DOG 1s | Sees 17 OHOTS NEES sc acc <i 4, 645 1, 641 2, 219 8, 505 
1 sl he i BOO te Baca eee 190 9, 499 || 1858 ....... 3, 691 2,173 1, 449 733 
i) a (eae tes 5 G26: PISS soca dsc 3, 617 1, 070 939 5, 626 
cf 2 i ae 6, 689 342 419 eOUy ||) RSOO cae ere 2, 346 2, 679 691 5, 716 
11:5) ae 7, 900 STA Ses sau 8, 217 —— a — 
chs eee 10, 400 2, 186 430 13, 016 Total..-.| 250, 5414 72, 955 | 35, 102 358, 5984 
MSA 2 eis 8, 884 4, 303 1, 367 | 14,554 22S Fe See SS Se, eee 
(667 aeons 10, 044 4,617 1, 106 15, 767 || Annual av- 
Lei geal aes 9, 711 4, 387 2,193 | 16,291 erage....| 8,639.3; 4,0543/ 1, 755,,4| 12, 366 


At present every county in the State, with scarcely a single excep- 
tion, can be reached from Toledo, Sandusky, or Cleveland within twelve 
hours, so that the fish are brought to the very door of the consumer in 
a perfectly fresh state. 

In the early history of the fresh-fish trade, the shipping season cov- 
ered only a few weeks in the spring and fall, and during that time a 
single firm would handle an average of 30 or 40 tons daily. By the use 
of large quantities of ice the dealers are now able to distribute the trade 
more evenly throughout the year. Several firms receive shipments of 
fish from the upper lakes, packed in ice, which serve to keep the market 
stocked at times when a local supply is not obtainable. The introduc- 
tion of freezing houses, in which the fish can be frozen in the fall and 
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held for distribution over the whole country in winter and spring, | S 
also facilitated very much the equalization of the supply, and to the B 
same extent has prevented such marked fluctuations in price as other- 
wise might occur to the great injury of the fisheries. The first to cartel 
on the freezing process in Sandusky to any great extent was Mr. Fer-— 
dinand Geissdorf, who was engaged in the fish trade there from 1855 to _ 
1868, For along time he owned the exclusive right to the Davis patent. — 
Since the last-mentioned date the business of freezing fish has increased | 
very much at Sandusky, and in 1885 several firms were provided with _ 
freezing houses. Some of these have a freezing capacity of 10 to 20 tons — 
of fish per day, and they will each hold from 300 to 375 tons of frozen 
fish. Some of the firms own large ice-houses, in which is stored the ice — 
used in the freezers and for packing unfrozen fish for shipment. One — 
of these has a storage capacity of 1,500 tons of ice. Much of the frozen — 
fish is shipped to the principal dealers in the East. q 
The following table shows the quantity of fish handled by the whole- | | 
sale fish dealers of Sandusky in 1885, during certain times in which — 
year the daily receipts from the fisheries in the vicinity of Sandusky © 
amounted to from 500 to 700 tons of fish. ; 


Wholesale fish trade of Sandusky, Ohio, in 1885. 


Second- 7 
ary Total Total 


Species. Fresh. | Frozen. | Salted. | Smoked. prod- | weight. | value. — 


ucts. 
wih Pounds. | Pounds. | Pounds. | Pounds. |Pounds.| Pounds. 
RP Voce te Set one da es BO0, G00) She 25 til Repeal ae Sai ee ee 300, 000 | $16,500 — 
PEE NC BMD Fie ila nie cae a Sia ow be 14,200 | 117, 250 ey, | LRN eae pee 176, 450 6, 750 
Catfish and bullheads .........-. St iy ee eee, Pn PN a fabaptes es 834,170 | 21,000 
Grass pike and muskellunge ....; 77, 000 39,000 coe opto cemateis suis nee eee 112, 000 7, 350 
Ne ins Ws caise en kisan snes 4, 378, 000 |2, 270, 000 |3, 930,000 | 220,000 |........ 10, 798, 000 | 233, 700 
Lhe Gos SA ee aa PS em pe 700, 000 BONO00'| 2 Sree es ee eel ce cee 730, 000 
Snes he Se aes ee eee eee L357, 310 | "446135051, SBE DOO eo Seo. sem al ae errs 3, 734, 720 | 89, 900 
eaeaeon HOW soo) nec st ce cweene 280,000 | 160,000 |.......... ACW” ey | 2,550, 000 | 179, 800 
Sturgeon caviare.......---. eed ell Wrala S wfe a Bike | Cicrdieetete toe pl ae ene ana Poche 156, 575 156, 575 | 21, 150m 
IPO COM ASIH SLASS tininiain Scie mic aim = =|’ Sinisa oiniocs oil aetwmlayelo oie ell ein acetal | Start a pareae 3, 250 3, 250 4, 875 © 
PERPES NOT N Sy) SG sk Uok oo Sal senna] hs aot Sal a= Meal ae a eee *3, 485 *3, 485 1, 320 
Wall-eyed pike (called pickerel)-| 370, 000 20,900 ohisc ce ee ee sion sem ae Aer crate erate 395,900 | 23, 400 
VAULT E9 0] Oa ee ee 346; 3005/4 296°000%|2ocspi ae eel ssaeeeeee $l ceewiahe eee 642,300 | 46,000 | 
ADM MBS IN So ein ime.o\clcic omen Sieinceis sels 528, 000 9, 500 20000 A po soeew eel eeee wees 557, 500 3, 550 
MIM cid Sui =: catelenalSine xan wi 9, 185, 040 |3, 390, 000 |5, 926, 000 |2, 330, 000 |159, 825 |20, 990, 865 | 662, 300 


* Gallons, not included in the total. 


Statistics.—The total number of fishermen between Port Clinton and 
Huron, in 1885, not including those ports, but including Bass Islands, 
Kelley’s Island, and Sandusky, was 590, and the number of shoresmen 
and preparators was 232; the directly dependent population being no 
less than 2,102. Hight steamers, worth $33,500, were engaged in fishing, 
and two, worth $13,000, in collecting fish. The regular passenger and 
_ freight steamers which ply between Sandusky, the islands, and other 
lake ports, and transport large quantities of fish, are not included in 
this enumeration. Seven sail-boats were used in collecting and 122 in 
tending pound-nets, their value being $21,995. There were, in-addition, 
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4 seine-boats, 54 scows, and 243 small row- boats, with a combined value 

of $20,932. The amount and value of the apparatus of capture were as 

follows: 5,059 gill-nets for whitefish and trout, worth $15,598; 336 other 
gill-nets, $1, 4928; 359 pound-nets, $144,870; 5 seines, $875 ; 100 traps or 

“baby pounds,” $7, 500; 893 fyke-nets, $57, $30; 70 set- lines, with 47,500 

hooks, $715; besides han lines and spears 6 the value of about $75. 

~The cash capital of the dealers amounted to $138,000, that invested in 

_wharves and buildings, $183,475, and that in faeire and accessories, 
including fish-cars, $33,218. 

_ The products consisted of 2,155,000 pounds of saugers, 8,400,000 
pounds of herring, 1,100,000 pounds of catfish, 565,000 poundsof white- 
fish, 508,500 pounds of wall-eyed pike, 450,000 pounds of black bass, 

265,400 pounds of blue pike, 190,000 pounds of sturgeon, 155,000 pounds 

. of grass pike and muskellunge, and 1,375,000 pounds of other species, 
mostly perch, sunfish, rock-bass, suckers, red-horse, and mullet. The 
total value of these products, at the prices received by the fishermen, 

was $234,800, the total weight amounting to 15,163,900 pounds. 


90. HURON, ERIE COUNTY, OHIO. 


General.—Huron, the first fishing center east of Sandusky, is situated 
on the Huron River, which affords a fine harbor with sufficient depth of 
water to admit the largest lake craft. Im 1885 it had about 1,200 in- 
habitants, the greater part of whom were dependent directly or indi- 

rectly on the fisheries. 
 Pound-net fishery. Pound-nets were set here very soon after their 
introduction into Lake Erie, and the fishing is still principally with this 
form of apparatus. Between Cedar Point at the mouth of Sandusky 
Bay and at Vermillion, a distance of 18 miles, there were fished in 1885 
about 190 pound-nets. Some of these were owned at Sandusky and 
Vermillion, but one hundred and eleven belonged to Huron firms. The 

Huron fishermen set their nets in strings of eight to twenty-two, several 
different fishermen having nets in the same string. The depth of the 
water in which the bowls of the pound-nets are set varies from 20 to 

45 feet, averaging 35 feet. 

The pound-nets are operated both in spring and fall. The fall run of 
whitefish is short on this shore, the good fishing lasting but a few days 
while they are passing up to the spawning grounds. The nets are all 

_ taken up before the beginning of the return run, which takes place in 
early winter. 

Other fisheries —A few gill-nets were fished at this place for saugers 
in 1884, for the first time, and since then several crews have engaged in 

this patcce each spring. There is also some cat-fish-fishing with set- 
| lines. 

_ Trade.—The pound-net fisheries are entirely in the hands of 8 firms, 
Who have from three to thirty-five netseach, Seven of these are dealers, 


as well as sehen: and ship their catch , together with on addi 
quantities as they are able to purchase in ‘fhe vicinity, to points all over 
the country. Several of them have large and well-appointed establis’ h- 
ments fully equipped for freezing, icing, and salting. Such sturgeon as 
are caught here are usually sent to the smoke-housesat Sandusky. qq 

Large quantities of salt fish are handled at Huron; in addition te 
those obained locally, important consignments are received from other 
parts of Lake Brie, and also from the other lakes. 


The following table shows the extent of fish trade of Huron in 1885; 


Wholesale fish trade of Huron, Ohio, in 1885. 


Value at 


Species. Fresh. | Frozen. | Salted. |~ Total. caved hy 


dealers. 


Pounds. | Pounds. | Pounds. Pounds. 


ORAL ES ld Sg SE Se SE RE OT Tlony 28500 Ae Suet HE AN 23, 500 #1 420 

MNOS Up atadean vn poanstawagceurp eran erry 95, 000 153 107, 000 fice cen 202, 000 

ASUS = Brae o]-los see Mele ln acmmm nny scintee eens 14 AOD ie scene totalne oie eietn 14. 400 

PRRIRA MRE boi e noe cch un wis Sanus See ESD SU, DOO Ts. Coan Geen Gen oa 20, 000 

PRIME Ss oicks vic als vias cea’ a ainb'n wate wee owe eee 590,000 | 178,000 | 371,000; 1, 139, as 

eM Ee elt atc CS oaccee RRR SP SH Once 48, S00 1" 11, C004) nee 59,2 

PRAISE Ce FES sin cia nian ated vie aie shy Ue aim tape oe one ae 111,000 | 105,000 | 260, 000 476, 000 

SUNT COON ech ted clowns tam cultiswees meee wonnee alan 12 OOO ti aie scat heen cee 12) 000 

BAUCOVOO DRE <a vin in tiabonce boosawakdwes teen o Sp, O00 sacbes <7 Atos 35, 000 
PANVAINTCETIAU Eh CWS hic scke vdeo conumsotuntatiasdees 29; OUD Wias <a dele emeceg 28, 500 

RAM T MAYEN cece bine ented se ancnah tment eaeks serps 93, 000 pares OOO See ee een 111, 000 

PEER sin wiv cosine bob wiaine wean cisidane ea mwacts 1, 080, 600. ~ 419, 000 | 631,000 | 2,130, 600 55, 957" 
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A great many of the fish caught along the shore between Sandusky 
and Cleveland are taken by peddlers into the interior. The demand 
is good, as it is a thickly settled and prosperous farming regio 
with numerous towns and villages. 

Statistics.—The fisheries of Huron gave employment in “1885 to 62. 
fishermen and 16 shoresmen, and the wholesale fish trade to 54 other 
persons; while the total number of people directly dependent we 
these for their support was 253. , 

Three gill-net boats, 19 pound-net boats, 6 scows, and 18 small row- 
boats that were employed, had a total value of $8,170. There were 180 
gill-nets, 111 pound-nets, and set-lines with 6,000 hooks, the value of 
these apparatus of capture amounting to $53, 115. There were invested 
in wharves and buildings $42,450, in fixtures and accessories $6, 335, 
and as working capital $43,100. 

The products amounted to 2,233,790 pounds, divided as follows 
Herring, 1,347,500 pounds ; saugers, 287,100 pounds; blue pike, 288,10 0 
pounds ; catfish, 83,900 pounds; whitefish, 42,200 pounds; sturgeon, 
41,750 pounds; “ hard fish,” including wall-eyed pike, grass pike, bass, 
and muskellunge, 44,040 pounds; perch, 55,500 pounds; and other fish, 
43,700 pounds. The total amount received by the fishermen for their 
catch was $36,630. / 
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91. VERMILLION, ERIE COUNTY, OHIO. 


_ The town.—The only place in Erie County. east of Huron where any 
- fisheries are carried on is VermiJlion, 10 miles distant, near the bound- 
ary line of Lorain County. Two railroads pass through the town; and 
7 Vermillion River, at the mouth of which it is situated, furnishes a good 
harbor, so that it has some lake commerce. The population in 1885 
was 1,200, and the fisheries were the most important industry. 
; The jisheries.—Twenty-three pound-nets are owned by Vermillion 
1 firms and set in seven strings, all within 5 miles of the county line. A 
score of men fish for catfish, with set-lines, working in separate boats 
and having about a thousand hooks each. Three steamers and three 
_ boats’ crews fish for saugers in early spring, with gill-nets, the steamers 
- with one hundred and fifty or two hundred nets each, and the small 
3 boats with from ten to fifty nets. One of the steamers also goes to the 
_ Bass Islands in the late fall to fish with gill-nets for whitefish, and 
- two additional sail-boat crews, of two men each, engage in the same 
: fishery. The nets used are 5 feet deep and 10 to 18 rods long, averag- 
ing 15 rods. 
: Trade.—There are three firms of fish dealers at Vermillion, by whom 
all the pound-nets are owned. All of them salt considerable quantities 
: of fish, principally herring; and one of them has the only freezing 
- establishment in the town. There is, also, a cooper-shop, where are 
- manufactured 2,000 whole barrels and 500 half-barrels per annum. A 
~ building costing $500 is used for this purpose, and one man is kept reg- 
ularly employed. The greater portion of the yield of the fisheries of 
_ this town is sold to the three dealers, by whom it is shipped directly to 
the retail trade in different parts of the country. 
Statistics.—The number of fishermen at Vermillion in 1885 was 61; 
- of men employed in handling and preparing fish, 15; and of persons de- 
- pendent upon these for their support, about 160. Besides the steamers 
and gill-net boats there were 4 scows, 4 pound-net sail-boats, and 30 
small row-boats, the total value of the vessels and boats amounting to 
$9,385. Seven hundred and eighty-five gill-nets, 23 pound-nets, and 
20,000 set-line hooks constituted the apparatus of capture, with a value 
of $14,820. The working capital of the dealers was $4,500; that in- 
vested in wharves and buildings $8,935, and that in fixtures and acces- 
sories $1,410. There were caught 640,000 pounds of herring, 212,000 
_ pounds of saugers, 177,000 pounds of blue pike, 43,300 pounds of white- 
fish, 34,500 pounds of sturgeon, 51,000 pounds of catfish, 30,000 pounds 
of perch, 14,800 pounds of bass, wall-eyed pike, grass pike, and mus- 
_ kellunge, and 23,000 pounds of miscellaneous fish, mostly the little- 
_ esteemed varieties called “trash.” The total quantity was 1,225,600 
pounds, with a value to the fishermen of about $23,000. 
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92. LORAIN AND CUYAHOGA COUNTIES, OHIO. . 


General observations—The fisheries of Lorain County are not very 
important, and are naturaliy grouped with those of Cuyahoga County, 
as they are all tributary to the city of Cleveland and largely controlled 
by the dealers there. . 

There are no villages or settlements between Vermillion and Lorain, 
although the region is thickly settled. ~ @ 

Pound-net fishery.—Fishing is carried on principally with pound-nets 
operated or controlled by well-to-do farmers whose lands border the — 
Jake shore. In 1885 there were seven stands, or stations, with fifty- 
nine pound-nets, which were set in from 24 to 45 feet of water, in strings — 
of two to six nets each. The first fishery was 4 miles east of Vermil- | 
lion and 6 miles west of Lorain; the last of the seven was 2 miles q 
farther east. The owners of the five fisheries nearest the county line — 
resided near Brownhelm Station; the other two at North Amherst and — 
Lorain, respectively. 4 

The ee at Beaver Creek was the only one of the seven at which — 
there was a harbor of any kind. At all others the fish-boats were — 
hauled on the beach alongside the fish-house before unloading by 
means of a winch turned by hand-power. 7 

Mr. Leidheiser, who began fishing pound-nets here in 1858, states — 
that the first one between Lorain and Vermillion was set in 1856. 

Other fisheries.—There were two gill-net crews from Brownhelm Sta- 
tion, one fishing fourteen nets in the fall, and the other forty nets both ~ 
in fall and spring. The gill-nets used here were 25 fathoms long and 54 — 
feet deep. One of the crews employed a steamer and the other a sail- 
boat. There was also a very little catfish fishing with set lines. 

Abundance of whitefish—W hitefish are not so abundant here as for- 
merly, but a considerably greater number were taken in the spring of © 
1885 than in 1884, or during the two or three years immediately preceding. : . 

Disposition of products.—Kach of the fishery owners has a good fish-— 
house for icing and salting; but there is no freezing done. The fish 
are hauled for shipment to one of the two railroads which here run 
nearly parallel with the lake shore from 1 to 3 miles back. 

Caviare.—A man at the North Amherst fishery purchased sturgeon 
roe from other fisheries between Lorain and Vermillion for the purpose 
of making caviare. He paid at the rate of 10 cents for the roe of each 
fish. Twenty packages were prepared in 1884 and thirty in 1885, con- 
taining 140 pounds each. 

The town of Lorain.—Lorain is situated on the Black River, whioll 
furnishes a good harbor, admitting the largest craft, and its lake com- 
merce is extensive, while two railroads furnish excellent shipping facili- 
ties. The fisheries, however, are of comparatively little importance. 
Two firms fish three pound-nets each, and there is a single crew of gill: 
net fishermer with twenty nets, 45 ahbuss long by 54 feet deep. The 
gill-net crew goes to North Bass Island in the late fall to fish for white 
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fish, returning to Lorain after the close of the season. A few years ago 
there was some gill-net fishing from Lorain, but it has been discon- 
tinued. The only other fishing in the town is for catfish with hook and 
line through the ice in winter. One man has a set-line 3 miles long 
with one thousand six hundred hooks. 

_ From Lorain to the boundary between Lorain and Cuyahoga Counties 
the bottom is too rocky to allow the staking of pound-nets, and there is 
“no fishing of any description. . 

Statistics of Lorain County.—There were 59 professional fishermen in 
Lorain County in 1885, either fishing their own apparatus or hired for 
monthly wages, and more than a dozen others worked occasionally by 
the day as extra hands at the different fisheries during a heavy run of 
fish. The value of shore property and minor apparatus was about 
4 $12,000. The products of the fisheries were valued at $31,000, repre- 

“senting about 1,490,000 pounds of fresh fish and 520,000 ndhitas of salt 
fish. Half of the eaten in quantity was herring, one-fourth blue pike, 
153,000 pounds saugers, 50,000 pounds whitefish, and the rest perch, 
catfish, miscellaneous, sturgeon, wall-eyed pike, bass, grass-pike, and 
- muskellunge. 

_ Trade and preparation, Lorain County.—The only species salted are 
_herriit g and blue pike. The fresh fisb are usually sold to peddlers or to 
_the retail trade in the interior, only the surplus going to the wholesale 
dealers, as their prices are 25 to 75 per cent. lower than those paid by 
retailers; but those which are salted are shipped under contract to the 
‘dealers at Cleveland, who furnish salt and packages and pay $1.40 per 
barrel for the fish. The barrels are really half-barrels, containing 100 
-pounds each. Each fishery supplies from one to four peddlers regularly 
throughout the fishing season. Mr. Wittmer, of Brownhelm Station, 
estimates that there are twenty-five of these peddlers from Vermillion 
to Detroit Bay, inclusive. 

| Dover Bay.—The first fisheries east of Lorain are in Dover Bay. 15 
‘miles away, within the limits of Cuyahoga County, and i2 miles west 
of Cleveland. On account of the richness of the soil the region is 
‘thickly settled with farmers and grape-culturists. All of the fishing is 
with pound-nets, of which there were thirty in 1885, set in eleven 
strings within a strip of coast 3 miles long, beginning near the county 
line. The shortness of the strings is made necessary by the depth of 
the water. Some of the outside ones were from 40 to 46 feet deep, the 
others ranging from 20 to 40 feet. They were owned by three firms of 
farmers whose lands run down to the shore. One of them belongs at 
Dover, one at West Dover, and one at North Dover. 

_ Pound-nets were first set in this bay in 1858. For some years prior 
to that event there had been some fishing with haul-seines, but it was 
of little importance and has since been entirely abandoned. 

There are no harbors along this shore, and the fish-boats have to be 
iauled on the beach with a winch. 

H. Mis. 133——18 


‘pickerel,” saugers, and whitefish. The last-named species is | 
nearly so abundant in Dover Bay as it was ten or twelve years ago, | it 
it is claimed that the spring catch was much better in 1885 than it ] had 
been for three or four years. “" 
The fishermen have large and well-appointed fish-houses where thal 
prepare their fish for market... A portion of the catch is sold resi al 
peddlers and the retail trade, and the rest is salted and shipped to the 
Cleveland dealers. The fish for shipment are hauled by wagon to the 
hamlets of Dover, West Dover, and North Dover, 1 to 2 miles distant 
on therailroad. The fresh fish are shipped with ice in barrels contain- 
ing 200 pounds each. Part of the herring catch goes to the smoke- 
houses at Cleveland. 7 
Rocky River.—A little farther to the eastward and 7 miles west of 
Cleveland is Rocky River, near the mouth of which boats of small size 
find a good harbor. Two firms, one belonging at Rocky River and the 
other at West Dover, own strings of pound-nets, numbering ten in all. 
The products are all shipped to Cleveland, most of them fresh, but some 
of the herring and blue pike are salted. The West Dover firm brought 
out a new steamer in the fall of 1885 to engage in gill-net fishing from | 
Rocky River, Cleveland, and other points. ‘% 
The city of Cleveland.—There are no fisheries between Rocky River 
and the Cuyahoga River, at the mouth of which the important city of 
Cleveland is situated. The river furnishes a good harbor, admitting all 
lake craft, and the commerce by water is large. The population 0 
Cleveland is about 225,000, and the chief industries are manufacturing 
coal and lumber dealing, oil refining, and the usual city trade. Com 
pared with the other business of the place the fisheries are unimportant 
Fisheries of the city.—Cleveland is practically the dividing line between 
the pound-net and gill-net fisheries of Lake Erie. The pound-net fishery 
is predominant in that part of the lake west of Cleveland, while the gill 
net is the principal form of apparatus in the eastern section of the lake 
There are no pound-nets between Rocky River and Euclid, near th 
boundary of Lake County. The fishing from Cleveland is with gill-ne 
and lines. The best authorities state that gill-nets were first used het 
in1877. Three steamers and three sail-boats owned at Cleveland are er 
ployed in the gill-net fisheries. They fish in spring and fall with ne 
214 to 330 feet long, 5 feet deep, and 3 to 34 inches in the mesh; an 
their catch is principally blue pike, herring, and perch. Blue pike i 
exceedingly abundant in the bay, but very few whitefish are ta ke 
Over fifteen hundred gill-nets in all are fished by these six crews. a 
Beside the fishermen living at Cleveland the year round, sevel 
steamers and about a dozen sail-boats from other ports fish from the 
in spring for blue pike. 
There is a good deal of fishing with hook and line through. y 
in winter by all classes, but especially by the poorer people, m mal Dy yok 
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Bom depend chiefly upon this for a livelihood. The catch is princi- 
pally blue pike, saugers, and herring. 
One large fyke-net was set in the lake, near Cleveland ,during the fall of 
1885, asan experiment. It is the first one ever set in this part of the lake, 
There is no fishing of any kind in summer. 
_ Fish trade of Cleveland, past and present.—Before there were any rail- 
roads in this region Cleveland was an important receiving and distrib- 
q uting depot for the fishery products of the Detroit River and the upper 
lakes. Shipments were made by land and consisted entirely of salted fish. 
At the present time the importance of the city as a fish market -is 
rapidly growing. A prominent dealer is of the opinion that the quan- 
tity handled in 1885 was three times as great as in 1880. 
_ There are three dealers at Cleveland who buy directly from the fish- 
_ermen and handle great quantities of fish brought from the opposite 
- Canadian shore—the north shore of the lake—and from the upper lakes, 
_ Two of them have large freezers, and one has an extensive canning es-. 
_ tablishment, the only one on Lake Erie. The owners of the cannery. 
_ refused to give any information regarding their products, and the figures 
> relating to it are therefore estimates based upon such information on 
_ the subject as could be obtained from other sources, and probably vary 
somewhat from the actual facts. The prepared product of this establish- 
- ment is chiefly herring, sold under the brand of “canned salmon.” This 
firm owns a collecting steamer, which makes three trips per week to 
Canadian ports during the fall months for herring and other products 
of the Canadian fisheries. 
_ There are seven small establishments in Cleveland where herring and 
Sturgeon are smoked, chiefly for the city trade. A great many of the 
sturgeon come from Canadian waters. A score of people find employ-. 
ment in this business, and about $4,000 are invested in it. 
_ The following table shows the quantity and value of fishery products 
handled by the Cleveland dealers in 1885. The greater part of the 
whitefish and trout were from Lakes Superior and Huron, but the rest 
of the fish were from Lake Erie. 


Wholesale fish trade of Cleveland in 1885. 


Value at 
ea : : seg prices re- 
Species Fresh. | Frozen. | Salted. |Canned.*|/Smoked.*| * Total. ceived by 

dealers. 

Pounds. | Pounds.| Pounds. | Pounds.| Pounds.| Pounds. 

ee eo Thee ae Sen e eee ne aes case “300. 000. "" 430. 000. St eae ee a a ee 10, 000 $620 
eee alee Ree culls osc 4 300,000 | 430,000 |.......-.|....----.|1, 700, 000 39, 200 
Catfish and bull-heads..--....... TARE ae i a Nee ae a "62, 000 2, 500 
rass pike and muskellunge . 13, 000 SSOUM Se aaa cis, Al ae.aee: ote eee. Se ~ 15, 000 700 
MM 5 ote ce 790, 000 | 310, 000 |1, 275, 000 | 100,000 | 80, 000 2,555, 000 47, 400 
es, lawyers, and other fish.| 46, 000 4, i hs TR ont Hh ae ae 52, 000 500 
a ae , 00 Ml OV eee tates. Ve no ok Sah bide o> Sie 77, 0v0 835 
3 tekerel (i. e., wall-eyed pike) .. 53, 000 AMO" boo ce oop a Ses 4 ae BR ES 57, Ov0 3, 140 
en eae PUI OU hee Wey, BON hoe eign oe oe Se (aes ong 156, 000 3, 200 
i Cn CE) a Se. 00m > 14 000 (A 100,000 | 150, 00¢ 8, 850 
Sturgeon INE SD chi ts ES Sere or ABORT Soe oo shack de des 4, 200 500 
trout .......... eipcle M aan mies ws 180,000" | 37, 000°} 195, 000 fo 2 2... |sca..e- 342, 000 36, 450 
RE enidco anes eek ao see 195, 000 44, 000 PG O00r' |= 2a tetas oie ese 359, 000 21, 220 
Total SORE Reo eee 2, 534, 000 | 761, 000 |1, 964, 200 | 100, 000 | 180, 000 |5, 539, 200 165, 115 


* Estimated. 


to between sixty and seventy people. a 
There are about a dozen retail fish-houses in Cleveland which handle 
the products both of lake and ocean fisheries. Three or four of them are > 
large concerns that buy most of their lake supplies directly from the 
fishermen, but the others secure their supply from the wholesale deal- — 
ers. Probably $40,000 is not too high an estimate for the portion of 
their capital which represents lake interests. This amount is of course 
not incladed in the above statistics, which are meant to cover only the 
strictly wholesale business. 
Combined statistics of Lorain and Cuyahoga Counties—There were in — 
1885 in Lorain and Cuyahoga Counties 137 professional and 45 semi- — 
professional fishermen, representing, with the 70 persons employed by 
the wholesale fish business, a directly dependent population of 400. 
Five steamers, 5 gill-uet boats, 29 pound-net boats, 17 scows for driving 
and pulling pound-net stakes, and 25 small row-boats were used, having — 
a total value of considerably over $30,000. The number of gill-nets © 
was 1,624, worth $5,000, and of pound-nets 108, valued at $43,300. The — 
fykes and set-lines had a value of $500. Over $70,000 were invested in — 
wharves and buildings, and $12,500 in fixtures and accessories, includ- 
ing fish-cars. The additional cash capital amounted to $23,000. The — 
products were 5,059,000 pounds of fresh fish, with a value to the fish- 
ermen of $53,200, and 946,000 pounds of salt fish, valued at $13,250. 
Nearly four-fifths of the fresh fish were herring and blue pike, 122,000 — 
pounds were whitefish, and more than a third of the rest saugers; the © 
balance consisting of perch, catfish, sturgeon, wall-eyed pike, grass — 
pike, bass, and several inferior varieties. The salt fish were nearly 
three-quarters herring and the remainder blue pike. 


93. LAKE AND ASHTABULA COUNTIES, OHIO. 


Enumeration of fishing stations.—The shores of the two eastern coun- — 
ties of Ohio are very even, without important indentations, and the only ~ 
harbors are formed by the mouths of the Chagrin, Grand, Ashtabula, — 
and Conneaut Rivers. The fisheries are carried on from He four towns — 
located on these streams, namely, Willoughby, Fairport, Ashtabula, — 
and Conneaut. 

At Euclid, 12 miles east of Cleveland and 8 miles west of Willoughby, — 
there is a string of pound-nets numbering three in spring and four in — 
fall; but these are owned by a Cleveland firm and included in the sta-_ 
tistics for Puyahoss: County. e 


harbor for fish boats. The town of of Willoughby, with 1,200 nhabieacl 7 
is situated 3 miles from its mouth. ‘Three pound-nets at this place are 
operated in the spring and four in the fall, on the lake shore just west — 
of the month of the stream. a 
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The first pound-net was set here in the fall of 1861, but, as the catch 
was poor and the net was “blown out,” no further experiments in that 
line were made until 1868, since i time several nets have been 
fished every season. 

Some seining was carried on for a number of years prior to the intro- 
duction of pound-nets, but it was abandoned in 1869. No gill-nets have 
— ever been fished from Chagrin River. About ten men take catfish with 
set-lines in summer, the last of them stopping soon after the middle 
of October. The products of their labor are sold to the pound-net 
firm, which disposes of them in the same way as those of its own fish- 
eries. 
 Itis stated by competent authority that whitefish were never abun- 
dant here, and that as many are now caught as at any time in the past. 
_ Sturgeon and blue pike are taken in large numbers at present, and they, 
_with herring, comprise most of the catch. 

- The fish taken in the pound-nets are hauled to Willoughby by land. 

Two railroads pass through the place, and afford good facilities for 
? shipping the catch, most of which is sent to the city of Cleveland, al- 
; though four peddlers who ply their trade among the small towns of the 
_ interior during the whole of the fishing season obtain their supplies of 
, fish at Willoughby. More than five-sixths of the fish are sold fresh, 
- but a number of barrels of blue pike and herring are salted. 

_ -Fisheries of Grand River.—Grand River, 10 miles east of Willoughby, 
is one of the best harbors on the southern shore of Lake Hrie, though its 
lake commerce is not very extensive. ‘The fishing hamlet of Fairport, 
- with a population of about 300, is situated at the mouth of the river, 
] and the city of Painesville, with 6,000 inhabitants, 3 miles above. 

_ Most of the fisheries of the river are controlled by two firms at Paines- 
_ ville, who carry on their fishing operations from Fairport, employing 
residents of that place to handle the nets and prepare the fish for ship- 
ment. Fairport is almost entirely dependent upon these fisheries. The 
independent fishermen, including two gill-net crews and all the catfish 
fishermen, sell their yield to the two firms for shipment. 

: Fourteen pound-nets are set in three strings in from 25 to 45 feet of 
_ water above and below the mouth of the river. One steamer and three 
; sail-boats fish altogether a thousand gill-nets in early spring and late 
_ fall for whitefish and blue pike. These nets are 72 fathoms long and 
5 feet deep, with cork floats and lead sinkers, and have a value of $5 
_ to $5.50. There is some fyke-netting, and thirty persons fish for cat- 
fish with set-lines every Summer. 

Whitefish have never been very numerous in this locality, and a 
considerable portion of those caught in pound-nets, as well as those in 
the small-meshed gill-nets, weigh only a pound or less than a pound 
each. The seines that were fished here before the introduction of the 
other methods caught no whitefish, and the first of them were caught 
1n pound-nets. 
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-Itis stated that the first pound-net in ‘his vicinity was set in 
The gill-net fishing began in 1870. 

The fishing has not varied much for a number of years, with thes ox: 
ception of such alternations of good and poor seasons as are supposed 
to be produced by the ordinary vicissitudes of wind and weather. __ 

Painesville has three railroads, and the products of the Fairport fish- 
eries are taken there for shipment. 

Some of the whitefish and herring and large quantities of blue pike | 
are frozen annually, and about one-third of the herring and a few blue : 
pike are salted. F 

The catch of sturgeon in this vicinity is large, and a good deal of roe 
is made into caviare. a 

Fisheries of Ashtabula.—Along the coast between Fairport, Ohio, and 
Erie, Pennsylvania, a distance of 65 miles, the lake bottom is too rocky 
to allow the staking of pound-nets, which consequently are not used at 
allin that section. The boundary line between Lake and Ashtabula 
Counties runs half way between Fairport and Ashtabula. The latter 
is 26 miles east of Fairport, and is a growing city of 7,000 inhabitants, 
It is about 2 miles from the lake on Ashtabula Creek, which forms a_ 
good harbor for craft of all sizes, and the lake commerce is very large, | 
while five railroads furnish abundant facilities for inland trade. Most — 
of the lake traffic consists in the shipments of coal and the receipts of 
lumber and iron ore. 

_A little catfishing with set-lines is carried on at Ashtabula, and from 
points all along the neighboring shores, both in the direction of Fair- _ 
port and of Erie; but, apart from this, the fisheries of the town con- 
sist only of one steamer fishing with gill-nets in spring and fall for 
whitefish and blue pike. A few years ago there were half a dozen gill- 
net boats here. J 

The fisheries of Conneaut.—The next fishing port is Conneaut, 13 miles” 
to the eastward. It is situated on Conneaut Creek, 2 miles from its” 
mouth. That river has a good depth of water, but it is only accessible 
to tugs and boats of small size, as a bar outside prevents the entrance 
of large vessels. The population of the town is 3,000, principally en-- 
gaged in mercantile pursuits and in manufactures. q 

The fisheries are of little importance, and are carried on entirely with 
gill-nets and hooks. Three steamers and one sail-boat are used in fish- 
ing gill-nets in early spring and late fall for whitefish, blue pike, and 
herring. The gill-nets, of which there are nine hundred, have a length 
of 35 to 110 fathoms, averaging about 70 fathoms, and are 5 feet deep. 
Formerly, a 6-inch mesh was used, but now the mesh for whitefish is 
from 4 to 4$ inches, and the mesh for blue pike and herring is from 3 to 
34 inches. Some of the nets are rigged with corks and leads; others 
have wooden floats and stone sinkers. They are usually fished in about 
80 feet of water. The gill-net fishing is followed at times from th 
mouth of the Conneaut Creek, but during certain portions of the seaso on 
the steamers fish out of Dunkirk, Erie, and other ports. - 
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The first fishing here with gill- nets was in 1867, and in 1870 the num- 
_ ber of gill-net boats was as large as twelve or fifteen. Steamers were 
_ introduced into the fisheries in 1876. 

Sturgeon spawn on the rocky bottom along this shore, and are very 
abundant here in June and J uly. During those months, farmers and 


others go out in small boats and grapple sturgeon by dragging hooks, ~ 


with sharp-pointed prongs, along the bottom. In this way each boat 
frequently takes ten to fifteen sturgeon in three or four hours. Some 
sturgeon are taken in the gill-nets, but during the spawning season, 
when they are abundant, they usually tear the nets into shreds and 
most of them escape. Pound-nets would take large numbers of them 
here in those months, and these could be set, notwithstanding the rocky 
bottom, by ballasting instead of driving the stakes, as is done on the 
rugged coast of northern Maine. Strong, large-meshed gill-nets also, 
such as are used in the sturgeon fisheries of other portions of the Great 
Lakes and of the Delaware River, could doubtless be employes here to 
advantage. 

Mr. Elijah Jones, an old fisherman of Conneaut, claims that whitefish 
also spawn on this rocky shore to some extent, basing his opinion prin- 
cipally on the fact that he has caught ripe fish here in November. He 
remarks that while all kinds of fish are less numerous here than formerly, 
the abundance of whitefish has increased since 1883. 

The catfish fishing with set-lines is scattered all along this coast from 
Fairport to Elk River. The number of men engaged in it, in the sum- 
mer of 1885, between Fairport and the state line of Pennsylvania, was 
about twenty-five, not including those at Fairport. Their stock aver- 
aged over $125 each. 

Before the introduction of gill-netting, and for some time after that 
date, some seining was carried on by residents of Conneaut, but it has 
been wholly discontinued. 

Statistics.—The total number of men employed in the fisheries of 

_ Lake and Ashtabula Counties in 1885 was 102 professional and 32 semi- 
professional fishermen, and 31 shoresmen and preparators. The float- 
ing property consisted of 5 steamers and 2 steam scows, worth in all 
$14,800, 5 gill-net boats, $1,400, 1 scow, $200, and 16 small boats, $275. 
Over 2,000 gill-nets were used, with a total value of more than $10,000; 
18 pound-nets, worth $7,800; and 12 fyke-nets, 65set-lines, and anum- 
ber of sturgeon grappling hooks, worth in all $1,200. The value of the 
shore property was $8,200, and that of the fixtures and accessory appa- 
ratus $3,050, while the working capital amounted to $2,000. 

The products aggregated 1,742,500 pounds sold fresh, having a 
value to the fishermen of $34,260; 145,000 pounds frozen, valued at 
$4,200; 201,000 pounds salted, valued at $4,440, and 18,000 pounds 
smoked, worth $850. Two hundred and forty-six thousand pounds of 
fresh, and 5,000 pounds of frozen fish were whitefish, with an average 
weight of two and a half pounds each; 265,000 pounds of fresh, 40,000 
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pounds of frozen, and 135,000 pounds of salted, and 8, 000 ‘pour 
smoked fish were ner averaging three- ‘Guartert of a pound; and 
704,500 pounds of fresh, 100,000 pounds of frozen, and 66,000 pounds of f 
Sptied fish were blue pike, averaging one pound each. The catfish 
amounted to 275,500 pounds dressed, all sold fresh, and the sturgeon 
to 114,400 paaeds fresh and 10,000 pounds smoked. The other species 
taken were perch, saugers, wall-eyed pike, black bass, grass pike, and 
miscellaneous minor varieties. The secondary products were 9,625 
pounds of caviare, $1,156; 300 pounds isinglass, $450; 550 gallons oil, — 
~ $190; and 10 tons of fish for fertilizer, mostly eel-pouts, $50. s 


94. ERIE COUNTY, PENNSYLVANIA. 


- 

Character of the coast.—The State of Pennsylvania has about 50 miles — 
of shore-line all included within the limits of Erie County. The lake 
coast is remarkable for its even contour, which is broken only in the 4 
vicinity of Erie. At that point there is a peninsula which, beginning 
at the general line of the coast, runs at first towards the northeast, and 
then trends around to the eastward so as to almost inclose a body o e 
water 4 or 5 miles long, and from 1 to 2 miles wide. As this has a depth — 
sufficient to admit the largest vessels, it forms an excellent harbor, one 
of the best upon the lakes, variously known as Erie Bay, Presque Isle — 
Bay, and Erie Harbor. On the main-land adjacent to this harbor has — 
grown up the city of Erie, with a population of about 30,000, four rail- 
roads, and considerable lake commerce. 
Fisheries of Girard.—There are no net. fisheries between Conneauil . 
and Erie, except from the village of Girard, 12 miles east of the former — 
and 16 miles west of the latter place. It s located 2 miles above the 
mouth of Elk Creek, which furnishes a harbor for small fishing boats. — 
Its inhabitants number between 500 and 600, only a small proportion of © 
whom are in any way dependent upon the fisheries, which are confined — 
to a little catfish hooking, and four gill-net boats fishing from the mouth 
of the creek part of the time and during the rest of the season from Erie. — 
The fish landed at Elk Creek are shipped fresh by rail to the Erie dealers, © 
Fisheries of Erie.—Among the industries of the place, the fisheries — 
rank second in importance to the manufacturing interests. Both gill- 
nets and pound-nets are extensively used, though much the large 
part of the products is derived from the former. 
Species.—The principal species taken are herring and blue pike in 
April and early May, sturgeon in June, and whitefish in July, August, — 
and November. More whitefish are landed by the fishermen at this port 
than at any other on the lake, if not on the whole chain of lakes. Stur-— 
geon are numerous in this section but the catch is not very large, as no 
regular sturgeon nets are used and the ordinary gill-nets as a rule will 
not hold them. A few large lake trout are taken off Erie, ranging in 
weight from 25 to 40 pounds. 
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6 Gill-net fishery.—The gill-net fishing at Erie began as long ago as 
1852, and has been steadily prosecuted from that date to the present 
time. For a long time the only boats used for visiting the nets, 
often set as far as 20 miles out in the open lake, were little sail-boats 
which could not be employed except when the weather was favorable, 
and many inconveniences and interruptions were the consequence. In 
the years 1881 and 1882 one or two steamers from the western end of 
the lake were tried here with such success that one firm after another 
provided itself with vessels of this kind until in 1885 there were seven- 
teen, valued at nearly $40,000, besides several others used for collect- 
ing fish. These steamers are small, measuring only from 3 to 13 
tons gross, and are provided with iron-lined holds forwardand aft to 
receive the fish. Their fishing grounds covered a wide area, extending 
30 or 40 miles in each direction from their home port and across the 
lake to within 8 miles of the Canadian shore. In addition to the steam- 
ers there were between forty and fifty sailing crews engaged in this 
fishery. The boats used are from 25 to 3) feet in length, rigged with 
foresail and mainsail, and carry from 2 to 5 tons of fish. They are 
made by local boat-builders. The twine of which the nets are made 
comes from Eastern manufacturers. 
The fishing season is almost continuous, the only intermission being 
in winter, when there is too much ice in the bay and lake. 
There was some gill-net fishing under the ice in 188485 for blue 
pike and herring, the products being hauled to shore upon sieighs. 
The nets used are 5 feet deep and from 38 to 74 fathoms long. Two 
kinds are in use, one with a large mesh of 44 to 44 inches for white- 
fish and wall-eyed pike (here called ‘‘ pickerel”), and the other with a 
small mesh of 34 to 34 inches for blue pike and herring. Since white- 
fish frequent the same or closely adjoining grounds with the pike and 
herring, a great many small whitefish, weighing from three-quarters of 
a pound to 3 pounds, are caught in the herring nets. The whitefish 
caught in the large-meshed nets have a weight of from 3 to 7 pounds. 
Some herring averaging a pound each are caught in the large-meshed 
nets; those in the small ones weigh half or three-quarters of a pound 
and are thus surpassed by the slender blue pike which average a pound. 
Some of the nets are rigged with cork and lead, and others with the 
old-fashioned floats and stones. 
Waste of fish in gill-net fishing.—Enormous quantities of whitefish are 
lost every season by spoiling in the gill-nets. Mr. Bower, on the au- 
thority of a prominent dealer at Erie, estimates that the waste is nearly 
or quite equal to the entire whitefish catch at the western end of the 
lake, west of Sandusky, amounting to at least 400 or 500 tons. 
Gilled whitefish soon drown if there is much current, as there gener- 
ally is at this end of the lake, and then bloating and decomposition 
_ ensue in a few hours. The arrangement of the nets is such that each 
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there is rabably a considerable number of spoiled fish at each lif ft « 
not infrequently when a storm or blow occurs and the lifting is delayed 
* a day or two, more than half of the fish are found to be rotten and are ‘ 
stripped out and thrown back into the lake. § 
As late as October 10, and during fair weather, Mr. Bower saw more 5 
than fifty whitefish thrown into the offal barrels by the dressers at the — 
fish-house out of a single boat-load, and he states “ there is no telling 
how many the fishermen had thrown out when lifting.” S 
Besides the fish which are thrown away, large numbers that are , 
‘¢doubtful” are brought ashore and placed upon the market, usually in 
a salted state. Very many of the whitefish are punctured in the side to 
allow the gas to escape. 4 
Success of artificial propagation in maintaining fish-supply.—The pol- 
lution of the water by decaying fish has nearly spoiled some of the best — 
gill-net fishing grounds, so that boats are now obliged to run out much — 
farther than formerly. Notwithstanding these facts, whitefish seem to 
be increasing in numbers in the waters tributary to Erie, and the fisher-— 
men are unanimous in their opinion that the increase is due to artificial - 
propagation, in which they manifest great interest. A new hatchery 
for whitefish propagation had just been built in 1885, but doubt was 
expressed as to whether it could be filled with eggs from this section 
except by penning the fish, a plan said to be entirely feasible, owing — 
to the adaptation of Erie Bay to this purpose and the proximity of the — 
pound-nets from which the living fish can be obtained. There is a 
small spawning reef for whitefish off Elk Creek, where a few ripe fish — 
are caught in November, but not enough to supply sufficient eggs for the - 
purpose in question, as the November run in this vicinity is not large. 
Pound-net fishery.—The first pound-net was set in 1874. The gill- 
net fishermen were very much opposed to this form of apparatus, and 
through their influence a law was enacted in the Pennsylvania legis- — 
lature prohibiting all kinds of net fishing in waters within the jurisdic- 
tion of the state, with certain exceptions, Lake Erie not being excepted. 
The limit of the state’s jurisdiction over the waters of Lake Erie not 
being defined the gill-net faction held, by the advice of counsel, that it 
extended only a marine league from the shore. Such aninterpretation 
of the statute effectually excluded the use of pound-nets, on account of 
the depth of the water beyond this limit, but had no effect upon the 
gill-netting, the grounds for which are outside the 3-mile line. Pound- 
netting was therefore discontinued from 1876 to 1884. In the latter 
year a prominent fishing firm who were in favor of pound-nets decided 
to test the matter of jurisdiction. They accordingly set a number of 
pound-nets, and were promptly brought before the local court and con- 
victed. The case was then carried to the supreme court of the stoi 
which decided that the law was constitutional, but held that the state’ 
jurisdiction over the fishing interests of Like Bria’ extended to the : 
center of the lake. According to this interpretation the gill-net fishing 
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was equally illegal with the pound-netting, and both factions being 
now on the same footing joined forces, and in the spring of 1885 se- 
cured an amendment which removed all restrictions from the fisheries 
on the lake shore of the state except in Erie Bay, where net fishing of 
all kinds is still prohibited. 

- The pound-net grounds are limited to about 15 miles of coast, most of 
which is included in the peninsula by which Erie Bay is formed. West- 
ward to Fairport, and eastward for 15 miles or more, the bottom is of 
smooth rock, and hence not well adapted to pound-netting. 

_ All the pound-nets now in operation are set near the outer end of 
Presque Isle along 5 miles of coast-line. They are from 19 to 40 feet 
deep and have a mesh of 6 inches in the leader, 4 inches in the funnel 
and hearts, and 2 inches in the crib. 

Catfish hooking.—From Erie to Elk Creek, inclusive, about twenty-five 
persons fish for catfish with set-lines for two or three months every 
summer, selling their catch chiefly to the Erie dealers. : 

Trade.—There are six firms which control the entire fish trade of 
Erie, owning all the pound-nets, seven or eight of the steamers, and 
more than half of the other gill-net boats. They handle nearly allof the 
fish caught at Erie, and several hundred thousand pounds of fresh and 
frozen fish, mostly trout and whitefish, from Lakes Superior and Huron. 
All of the firms salt considerable quantities of their whitefish, herring, 
and blue pike, and four of them have freezers. One of the warehouses 
has a freezing capacity of 150 tons, and two of the others 60 and 50 tons 
respectively. 

Most of the sturgeon caught here, after being butchered, are sent to 
Toledo or Sandusky for salting or smoking. Three of the Erie firms 
have begun to manufacture caviare extensively and one of them smoked 
large quantities of sturgeon and herring for the first time in 1885. 

From ten to fifteen men retail fish through the streets of Erie with 
hand-carts, and about a dozen country peddlers also are supplied by 
the Erie dealers. 

About four-fifths of the fish shipped fresh from Erie are packed in 
100 or 200 pound barrels, mostly the latter. The manufacture of these 
barrels forms about three-fourths of the business of three cooperage 
firms, with a capital of nearly $10,000, who employ about twelve men 
for the nine months in the year when the fisheries are actively prose- 
cuted. The fish dealers use from 400 to 500 barrels a week during this 
period, for which they pay 30 cents each. 

Two fertilizer factories with a capital of $12,000, employing eighteen 
men during the fishing season, are located just outside the city limits. 
They prepare about 250 tons of fertilizer annually, worth $30 a ton. 
Nearly all of this is manufactured from fish refuse, sheepshead, and 
unsalable fish. 

Fisheries of Erie County east of the city.—The 18 miles of coast-line be- 
tween Erie and the boundary of New York State are almost entirely 
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devoid of commercial fisheries. Numbers of anglers from Erie fis 
black bass from Harbor Creek, 8 miles distant. Freeport, a few 
further east, situated on the inte shore, was once a famous fishing pla 
but no achihe of any consequence has been done there since 1881, 
though several hundred pleasure fishermen from North East and other 
places go there at odd times to angle for bass, perch, and pike. . 
Statistics of fisheries —The fishing interests of Erie County gave em- 
ployment in 1885 to 225 professional and 33 semi-professional fishermen, — 
49 preparators, and 3 mechanics, upon whom about 600 people were — 
directly dependent. The floating property consisted of 19 steamers, — 
- 45 gill-net boats, 6 scows, 6 pound-net boats, 1 seine boat, and 35 small | 
row boats, the whole having a value of $66,240. The number of gill- 
nets was 10,700, worth $34,542; two-thirds of which were for whitefish 
and trout, and the rest for blue pike and herring. There were 25 pound, ? 
nets, worth $10,800, and also a seine, several fykes, and a number of 
set-lines, having a combined value of a little over $1,000. Twenty- : 
seven thousand one hundred dollars were invested in wharves and Lo 
buildings, and nearly $12,500 in fixtures and accessories, including fish- E 
cars, the additional cash cesta being $27,000. - a 
The products of the fisheries amounted to 10,313,500 pounds, whose 
value, at the rates paid by the dealers to the Sahni would amount 
to nearly $240,000. a 
Statistics of fish handled by dealers.—The dealers handled abode 
10,600,000 pounds, of which about 82 per cent. were sold fresh, 8 per 4 
Pang were frozen, 6 per cent. were salted, and 4 per cent. were smoked. 
More than two- ‘hinds of the fresh fish were herring and blue pike, the | 
latter predominating; over 2,000,000 pounds were whitefish, and the 
rest were perch, wall-eyed os beaut catfish, bass, mullet, atid half a 
dozen other kinds caught only in small sapien: Whitefish constitaeaale F 
nearly 30 per cent. of the frozen fish and 17 per cent. of the salt fish. Of 
the rest of the frozen fish nearly half were blue pike, and the rest were 
trout and herring, the latter in greater quantities. There were salted 
140,000 pounds of herring, and 100,000 pounds of blue pike. Ninety- 
seven thousand five hundred pounds of caviare, with a value of nearly 
$10,000, were prepared. a 


9. CHAUTAUQUA COUNTY, NEW YORK, WEST OF DUNKIRK. 


Nature of coast.—The section of coast between Dunkirk and the State 
of Pennsylvania is about 28 miles in length. It is rocky in the extreme 
and is broken in places by high ledges jutting out into thelake. 

Fisheries of Barcelona.—The most important fishing community in this 
region is Barcelona, situated at the mouth of Chautauqua Creek. Its 
fishery interests were much more developed at one time than they were 
- in 1885, and in past years it has been a very famous place for fisher- 
men. Its inhabitants now are mostly farmers. A few people from in 
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. land towns visit the place at times and fish for bass. The fishing 
| ~ grounds are from 1 to 10 miles from the shore. 

Fisheries of Ripley.—Ripley, a small village about 2 miles from the 
state line and 143 miles inland, is the only other fishing center iu this 
section that need be mentioned ; its inhabitants are largely engaged in 
farming pursuits, and its few fishermen follow their occupation near the 
state line, off Twenty-mile Creek. There is a little pleasure hand-line 
fishing for bass and perch on the shore adjacent to this place. 

Species and season.—Herring is the most abundant species found in 
these waters. It is taken in gill-nets at all times when there is no ice. 
Next in abundance are blue pike, which are caught on set-lines in the 
spring and fall. Whitefish are fairly common, but were not so numer- 
ous in 1885 as in the previous year. Trout are scarce, and are taken in 
gill-nets at all seasons. Bass and bull-heads are caught on set-lines and 
hand-lines in paying quantities. No sturgeon occur on this shore. 
Disposition of the products.—A few of the fish are shipped to Buffalo 
and New York, but the great bulk are cupeey of locally. None are 
salted for home use. 

Statistics.—In 1885 the fishermen numbered 19, 9 being professionals 
j and 10 semi-professionals. The apparatus they used consisted of 11 
boats, 270 whitefish and trout gill-nets, 60,750 feet in length; 152 
herring gill-nets, 33,300 feet in length; and 8,0U0 feet of lines, with — 
800 hooks. The boats were valued at $449, the gill-nets at $1,367.50, 
other apparatus at $158, and shore property at $365; the total value 
of the fishing investment being $2,339.50. 

: The following are the products from the year’s fishing: 59,000 pounds 
of herring, 18,700 pounds of pike, 7,980 pounds of bass, 2,900 pounds of 
whitefish, 2.367 pounds of hiliaicads, 1,000 pounds of mullets, 800 
pounds of perch, and 700 pounds of trout. The total value of the fish 
was $2,397. ! - 


” 96. DUNKIRK, CHAUTAUQUA COUNTY, NEW YORK, AND VICINITY. 


Description of the town.—Dunkirk is on a bay of the same name, 
about midway between Erie and Buffalo. The neighboring shore on 
either side is rough and rocky. The town has a population of about 
7,500. It is a port of entry, with large piers and warehouses ; and has 
extensive locomotive works and factories, giving employment to a con- 
siderable number of people. 

Apparatus and species.—In 1879 it was stated of Dunkirk that only 
gill-nets were used in taking fish, the amount of which product was 
40,000 pounds. Since then, however, there has been some changes 
which have tended to advance the fishery interests of the place. 

The fishing grounds are in Dunkirk Bay and in the lake to the dis- 
tance of 10 or 12 miles. It is thought by the fishermen that no spawn- 
ing grounds of the whitefish exist in this vicinity, as it is observed that 
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in September and October the fish leave for the western end of the lake, 
to spawn, as the fishermen suppose. | a 
In addition to whitefish, which are caughtin July and August in gill. y 
nets, herring, blue pike, bas bull-heads, sturgeon, and trout are also — 
taken. Herring are found in small numbers and are secured in gill. 
nets. Ice-fishing for blue pike was inaugurated in the winter of 1884~’85 ~ 
and has become quite an important branch of the fisheries. The meth- — 
ods followed are similar to those of the Buffalo fishermen, from whom ~ 
the idea was obtained. An improvement on the Buffalo mode, perhaps, — 
is the use of shanties on the ice, some provided with stoves, built over — 
the holes through which the fishing is done. About fifteen such build- — 
ings were employed in Dunkirk Bay in the winter of 1884~85, when — 
this fishery was prosecuted for eighty or ninety days. Ice-fishing is — 
followed from 1 to 5 miles from the shore and is engaged in by about — 
two hundred people. Bass are common, but were not so plentiful in — 
1885 as in former seasons. Bull-heads are taken in the spring and fall | 
on set-lines. Sturgeon are very rare, and in 1885 were caught by only — 
one man, who used set-lines. Trout are also uncommon. =a 
Three steamers from Erie, Pa., fished off Dunkirk with gill-nets in — 
June and July, much to the annoyance and discomfiture, apparently, — 
of the Dunkirk fishermen, who are jealous of their fishing grounds. 4 
Disposition of products.—The fish landed at Dunkirk are in most part — 
shipped to Buffalo. There is some local demand, and peddlers with — 
team and wagon carry fresh fish through the inland districts and find — 
ready sale among the farmers and others. a 
Statistics.—Seven professional and 52 semi-professional fishermen ~ 
were in this locality in 1885, in addition to the 200 persons engaged in ~ 
ice-fishing. The apparatus used consisted of 9 boats, 230 whitefish gill- — 
nets, 52,750 feet long, 100 herring gill-nets, 25,875 feet long, and 8,000 
feet of set-lines, with 800 hooks. The amount of investment was $520 — 
in boats, $1,360 in gill-nets, $262 in other apparatus, and $500 in 
wharves, buildings, and other shore property ; total, $2,642. a 
The products were as follows: 73,100 pounds of blue pike, 10,500 
pounds of bass, 9,730 pounds of whitefish, 4,200 pounds of bull-heads, — 
2,000 pounds of perch, 1,200 pounds of herring, 1,000 pounds of trout, — 
500 pounds of sturgeon, and 300 pounds of suckers, the whole being — 
valued at $4,636. , 


97. IRVING, CHAUTAUQUA COUNTY, NEW YORK, AND VICINITY. 


Description of the town.—The town of Irving, on Cattaraugus Creek, 
is the center of growing fishery interests. Many years ago there was | 
a good harbor here, the place being a port of entry; but at present the 
mouth of the creek is obstructed by an extensive sand-bar. About 16 ~~ 
acres of land at the mouth of the creek are owned by the United © 
States. Irving has a population of about 500, consisting mostly of — 
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~ Americans, with a few Canadians and Indians. Farming is the oc- 
- cupation in which the greatest number of people are engaged. 


_ Extent and character of the fisheries.—For two years prior to 1885 the 
fisheries had been on the increase, owing to the action of the authori- 
ties in licensing the use of pound-nets. As the law now stands a tax 
of $15 is levied on each pound-net set. 

The fishing grounds are off Cattaraugus Creek, on the government 
land at the mouth of that stream, where men have fishing shanties, 


‘and in the creek itself, where seining is followed in the spring. Six 


fishermen from Erie set gill-nets off the creek in the spring of 1885. 
The nets used at Irving are bought in New York City, not many, if 
any, of the fishermen making their own apparatus, as is done at many 
other localities on the lakes. The mesh of the pound-nets is regulated 
by the state, 3 inches being the minimum size for the bowl and 6 
inches for the wings and leader. The pounds at Irving have leaders 
1,930 feet in length and are staked on clay bottom, with ash poles, in 
32 feet of water. The pounds at Irving in 1885 were fished from March 
11 to July 15, and from August 20 to November 1. It is thought that 
if the present law continues in force, a large number of new pounds 


‘will soon be placed in the lake at this place. The supply of fish cer- 


tainly warrants the use of more productive and more extensive fishery 
apparatus than has heretofore been employed. 
Gill-nets are set for whitefish, herring, and pike. Set-lines are quite 


extensively used for sturgeon, bull-heads, ete. Seines are hauled in 


the spring and fall for suckers, bull-heads, pike, ete. 

Fisheries of Silver Creek.— At Silver Creek, a small village about 2 
miles from Irving, twenty people fished with hand-lines in 1885 and 
sold the fish thus caught to supply local demand. No gill-nets were 
set there, but a few seines were hauled by the farmers, chiefly for their 
own use. 

Species.—Commercially, sturgeon occupy the first rank among the 
species found in this locality. They are taken in pound-nets and on 
set-lines baited with minnows. Spawning grounds of the sturgeon 
probably exist near the mouth of the creek. Bull-heads are abundant, 
and are caught in seines and on set-lines. Pike, herring, bass, and 
mullets are also plentiful. Whitefish are not particularly common, and 
trout are unknown. 

Trade and preparation of products.—Many of the fish are sold to ped- 
dlers, but the larger part are shipped to Cleveland, Buffalo, and New 
York. Twenty or thirty farmers get their supply of fish for salting 
from the pound-nets. Sturgeon are prepared for shipment simply by 
removing the head and tail, and are not skinned and cut in pieces as is 
done in Lake Ontario and elsewhere. When dressed in this way a 
sturgeon Weighs about 30 pounds. 

The roe, swimming bladder, and skin of the sturgeon are here util- 
ized on a small scale in the preparation of caviare, isinglass, and oil, 
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respectively. Only one man is engaged in this line, of work, the 
caviare is prepared by a secret process and sent to Russia and Ger- 


many, through a New York firm. Sounds to be used for isingtass are 


cut open and soaked in water for twenty-four hours; they are hee 4 
skinned and only the inside membrane is preserved. % 

Statistics.—Nine professional and 29 semi-professional fishermen, SS 
and 1 preparator were engaged in the fisheries of this section in 1885. — 
They used 29 boats; 30 whitefish gill-nets, 6,750 feet in length; 65 — 
herring gill-nets, 14,550 feet in length; 2 pound-nets; 7 seines, 3,102 
feet in length; and 121,000 feet of set-lines, with 10,600 hooks. 

The capital invested amounted to $801 in boats, $450 in gill-nets, — 
$2,400 in pound-nets, $200 in seines, $80 in set-lines, $1,868 in other — 
apparatus, $665 in wharves and buildings, and $300 in cash capital, — 
the total investment being $6,764. 

The products were as follows: 62,500 pounds of sturgeon, 29,550 
pounds of bull-heads, 22,200 pounds of bass, 23,700 pounds of pike and 
pickerel, 14,500 pounds of mullets, 11,000 pounds of herring, and — 
4,150 pounds of whitefish, the total value being $7,055. The manu- 
factured products were 5,500 pounds of caviare, 200 pounds of isin- 
glass, and 250 gallons of sturgeon oil, valued at $1,050. 


98. BUFFALO AND ERIE COUNTY, NEW YORK. 


Commercial importance of the city.—Buffalo is at the head of the Niag- 
ara River. Its harbor facilities are excellent, and many lines of steam- 


boats plying between the various American and Canadian ports on — 


the lake make it their headquarters. The railroad traffie is very ex- 
tensive, ten or more roads entering the city from as many directions. 
The Erie Canal is also an important factor in the commercial develop- 
ment of the place. The fish consumption of a city with over 200,000 
people is necessarily great; and in order to meet the demand an im- 
portant business, giving more or less permanent employment to many 
persons, has sprung up, and an extensive trade with Canadian fishermen 
has been developed. 

Coast-line of the county.—The coast-line of Erie County extends first 
in a southerly and then ina southwesterly direction from Buffalo to 
Cattaraugus Creek, a distance of about 30 miles. The shores of the | 
lake are mostly sandy or gravelly, here and there broken by rocky ledges. 

Fishery centers.—Outside of Buffalo and vicinity the fishing centers — 
of Hrie County are of little importance. The only communities where — 
any fishing is carried on are Bay View, about 7 miles from Buffalo, a — 
small place with no fishery interests save a little pleasure fishing for — 
bass, pike, perch, etc.; Lake View, 9 miles farther to the southwest, 


with 275 people, mostly farmers, where there is a little trolling from z 
June to November, a little seining in May and June, and a little fishing 


with gill-nets by the farmers for their own use, bass, pike, and perch j { 


PLATE XXXIX. 
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A BUFFALO FISHERMAN AND HIS DoG TEAM. 
(By permission of the Buffalo Express.) 
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peing the chief kinds of fish caught; and Evans and Angola, inland 
illages, a few fishermen from which haul seines on the adjacent beaches 
and operate a few set-lines in the lake, catching small quantities of 
sturgeon and whitefish in addition to the other species mentioned above. 
Enumeration of Buffalo fisheries.—The principal fisheries in the vicin-. 
ity of Buffalo are the ice fishery, the set-line boat fishery, the grapnel 
‘sturgeon fishery, and the gill-net fishery. These will be considered some- 
what in detail. 

Ice fishing.—This is one of the favorite and important methods fol- 
lowed in the vicinity of Buffalo, and is pursued principally by dock- 
nen, sailors, and laborers who, because of the suspension of lake traffic _ 
after freezing weather sets in, are otherwise idle in winter. The fish- 
ing begins as soon as the ice is sufficiently solid to bear the weight 
of men and teams, usually about the ist of December, and continues 
mitil the spring break-up, about the last of March. Usually the ice- 
f shing season lasts about ninety days. Blue pike is the species taken 
in greatest quantities, other species, as yellow pike, perch, trout, her- 
ring, and sturgeon, being caught in only limited numbers. The men 
start for the fishing grounds—1 to 10 miles from the shore—about day- 
light; many of the fishermen have sleds drawn by dogs to convey them 
to the grounds and to bring back the fish at night. It is estimated 
that one hundred and seventy-five sleds and two hundred and seventy- 
five dogs are thus employed. The dogs are mostly of the Newfound- 
land breed, but all kinds and varieties that will pull in harness are 
‘pressed into service; one or two dogs are fastened to each sled, and a 
good team will travel 6 miles an hour, if the wind be propitious. The 
‘sleds are cheap affairs, a few being expensive and stylish ; the average 
value is not more than $3.50. A number of men frequently combine 
forces and bring in large loads of fish. A man with but one dog may 
‘Often be seen pulling in harness with the canine. 

_. Regarding the number of people engaged in this fishery and its ex- 
tent, Messrs. Jones and Trevallee, as the result of personal observa- 
ions and numerous inquiries, state that five hundred men would be the 
very lowest estimate, and that eight hundred or a thousand would per- 
haps be nearer the real number. A fair allowance would be a quart of 
minnows a day for bait for each man, with which 20 pounds of fish are 
taken; and ninety days being the length of the fishing season, the low- 
est estimate will give nearly 1,000,000 pounds of fish as the yearly prod- 
uct of this fishery, valued at not less than $50,000. Another estimate 
is given in the following paragraph which differs somewhat from the 
above figures; but either will show how important and extensive the 
business is. Under date of April 19, 1887, Mr. O. A. Trevallee, of Buf- 
falo, writes : 7 


| There have been caught on the ice this season, between January 20 and April 5, 
985,795 pounds of blue pike, 7,393 pounds of perch, and 5,090 pounds of herring. 
fou could add at least 20,000 pounds to these figures. 


H. Mis. 133——19 


This would seem to indicate a falling off in the cath since 1885, . . 
The following interesting notes on the ice fishery aré extracted from 
_ letter of Mr. Thomas Williams, keeper of the Buffalo Life Saving Station 


The fisherman’s outfit for this kind of fishing, here called ‘‘ tip-uping,” in additio 0 
to the sled and dogs, consists of an ax, shovel, ice-chisel, and the ‘‘tip-up,” ¢ 
catching apparatus. Theice-chisel is ad by fastening a sharp piece of steel, abor od 
2 inches in width, into the end of a pole 5 fect in length; this implement is ofte 
required to free the hole cut in the ice of the “slush” or ground ice that may have 
formed under the clear ice, and this is often very troublesome, especially when hig 
winds prevail at the time when the ice forms upon the lake. 
' The ‘‘ tip-up” is novel in its arrangement, and is constructed of two sticks, 18 a 
24 inches long, respectively, 1 inch wide, and a half-inch thick, firmly tied tonal he 
with twine in the form of a cross, the free end of the line being attached to a holl a 
lead sinker by means of a loop of copper wire driven through the sinker, the ends of 
the wire being bronght out below and bent at right angles for the attachment of the 
lines with the hooksappended. Each “ tip-up” has two hooks, which are suspendeé 
about 18 inches below the sinker. The hooks are baited with minnows and are 
lowered through the hole in the ice to within 3 or 4 inches from the bottom. Thé 
ends of the short cross-stick rest on the ice on either side of the hole, the short end 
of the long stick being over the center of the hole. The line is caught in a number 6 
turns around this stick so that the weight of the sinker may be just sufficient to make 
the frame lie flat upon the ice. When the fish is nibbling at the bait it causes the 
end of the cross to tip up, whence the name; and when the fish suddenly seizes thi 
bait the long arm becomes almost perpendicular to the surfacs of the ice and show 
that the fish has been caught. The fish is then drawn to the surface, taken from th 
hook, the latter freshly baited and lowered to its former position. The hole, to bi 

‘properly cut, should not be over 18 inches in width, but may vary considerably it 
length. The fishermen, for mutual protection, strictly enforce this rule concernin 
the width of the holes, since otherwise the deserted holes, when once blown full 0 
the ever-drifting snow, must too often be the means of a bath or even death in th 
ice-cold waters of the lake. PF 
» The minnows used for baiting the hook abound in the outer harbor and at the mouths 
of the numerous little streams that flow into the Niagara River; they are caught in : 
dip-nets and sold by the quart to the fishermen at prices varying with the supply and 
the demand, by parties who inake this their business during the winter and spring. 
_ The kinds of fish taken at this season of the year are blue pike, chiefly, and perch 
yellow pike, cisco, lake trout, herring, and sturgeon, caught in smaller quantities — 
The daily catch of each man will, at the lowest estimate, average 10 pounds; and if — 
we consider that two thousand fishermen are thus engaged—sometimes there are — 
many more—we shall have as the total catch of a short season 1,800,000 pounds 
This estimate I am sure can be relied upon as correct and I am positive it will fall — 
short of the actual amount taken some seasons. I have often taken as much as 180 
poundsof blue pike in one day, but, of course, there will be days when none are caugh 


Each fisherman has from three to five holes in the ice under his charg 
The minnows used for bait consist of ‘chubs,” “ silversides,” ete., and — 
on their abundance and cheapness depends the extent of the fishery. — 
The price of a quart of minnows varies from 10 cents to $1, 25 cents — 
being the average. Only afew of the fishermen catch their own bé 

The following additional accounts of the ice-fishery are descriptive 
the season of 1887. The issue of the “Buffalo Express ” for April 
£887, says: 


The past winter has been one of unusual profit and hazard to the lake fisher 
of profit, because the season has been long (still continuing, in fact), the catch pl ‘2 
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ON THE FISHING GROUNDS. 
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BRINGING HOME THE FISH. 
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“ful, and the market active; of hazard, because the ice has more than once broken 
up suddenly while the men were out upon it, giving them narrow escapes from death, 
and causing their friends and families great anxiety as to their safety. On January 
20 the ice broke up under a sudden thaw and a brisk southwest wind, which played 
havoc withit. Five hundred fishermen were out that day, it is said, and so suddenly 
did the ice break up that many did not realize their danger until they found them- 
_ selves cut off from shore by ribbons of blue water. Several drifted down with their 
- dogs and sleds on the floes until the latter jammed together with the shore ice, when 
they were enabled to cross safely to land. A few were carried down the river and 
only rescued by boats. No human lives were lost, though a few dogs were drowned. 
A more serious storm occurred on February 26, when two fishermen, Thomas Cody 
_ and John Leary, were frozen to death on the ice. A party of eleven narrowly escaped 
. at the same time. 


The life of the ice fisherman, it may be seen by this, is not an ideal one, unless dan- 
ger is considered an essential ingredient. Buteven he who loves danger must demur 
at the early hour of rising necessary that the fisherman may start at 5 o’clock in the 
morning for the fishing grounds. The exposed position which he must take on the 
- open ice is not conducive to comfort either, except in still weather, and still days on 

a large body of water in winter are not so plentiful as they might be. 

The fisherman’s outfit consists of a light sled with a box on it large enough to hold 
his catch of fish, and in that are his dinner, his bait of minnows caught in the Niagara 
at Black Rock, and an ax for cutting through the ice, and several sets of fishing 
tackle. Some fishermen depend on two or three lines while others set a dozen. They 
must all be long enough to land the bait on the bottom of the lake. The cutting 
- wind makes necessary a sort of screen, consisting of light canvas fastened on two 
short sticks, for comfort or at times to prevent one from freezing. With this barrier 
_ between him and the blast the angler is happy—if the fish bite readily. 

_ The dogs that draw the sled are an important part of the outfit. Allsorts of canine 
_ specimens strong enough to drag a sled are pressed into the service, though some fine 
- ones are found among them. The animals are mostly large and, as arule, very intel- 
 ligent, and though they are tired they show that their instincts are not forgotten 
even in harness, and when once turned loose they are at once all dog again. They 
are generally true to their masters, though occasionally a dog comes in driven alone 
- with an empty harness hanging on the other side of the pole, an intimation that tru- 
ancy is not unknown. The harnesses are usually very neatly made, and show the work- 
manship of a tradesman. 

The amount of fish brought into port averages during the season from 3 to 10 tons 
aday. From 60 to 200 pounds is counted a good day’s catch for one man. Blue pike 
or perch are the fish chiefly caught. They sell at an average of 4 or 5 cents a pound, 
so that a day’s fishing means the distribution of a round sum of money. On one of 
the fine days last February it is estimated that over 600 fishermen were out on the ice. 
_ From these figures something of an idea may be obtained of the importance of this 
winter industry, by which Lake Erie gives subsistence to many families. 


Mr. Thomas Williams, under date of March 16, 1887, writes: 


This season’s ice-fishing began in earnest about January 1, 1887, and has continued 
with almost unabated vigor up to March 15, when the ice began breaking up. There 
were a greater number of persons engaged in this fishery this season than ever before, 
and the catch has been very good. The fish taken are mostly blue pike; there are, how- 
ever, a few sturgeon and an occasional lake trout caught. I took particular pains 
one day during the latter part of January to make a close estimate of the amount of 

_ fish taken that day ; the weather was fine andthe fishing was good. I was surprised 
_ at the result of the day’s work; over 25 tons of fish, mostly pike, had been caught. 

5 This, of course, could not be saad of each day’s fishing, but it will be a low estimate 
_ toput the amount taken daily at 9 tons, during a period of about two and a half 
months. The selling price of the fish has ranged from 3 to7 cents per pound, and 
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the total amount roatized from the season’s ane: is asec 1 $65, 000. and | $7 
As this has been the most productive of seasons, so it has been the most severe. ’ 
waters of the lake froze over very quickly last winter, and there being no hea 
blows usually so prevalent here during December, there was no slush, and no anch re 
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ice formed which serves to hold the main body in place. On several occasions gales 3 
set in suddenly, causing the ice to move and pile up, endangering the lives of hun- 
dreds of fishermen who were out upon the lake at the time. * * 
Set-line fishery.—April and May are the months in which this fish. 
ery is mostly pursued; it is also followed to a less extent during J une, 
and from September till the closing of the lake by ice. The boats om 
skiffs employed are clinker-built keel craft with sharp bow and stern; 
they measure about 18 feet in length, 4 feet in width, and 15 inches i in 
depth, and carry two pairs of oars. About fifty boats, carrying two men : 
each, were employed iu this fishery in 1885.. Set-lines, baited with 
minnows, aré used, and the species caught are chiefly pike, with a few 
perch and aceon during the month of April, and pike, sturgeon, a 
few whitefish, perch, herring, mullet, and pickerel during the months : 
of May and June; while in the fall pike are again caught in greatest — 
quantities, and next in numbers come perch and sturgeon. About the 
middle of June the pike begin to migrate from the American side of the 
lake to the northern shores, and these are followed by the sturgeon 
about the middle of July, neither species returning till the autumn 
gales set in from the south and west. The use of sail-boats carrying — 
nets instead of set-lines is becoming more and more extensive. In the 
spring of 1887 over twenty were thus employed while in 1885 there 
was only one, as Mr. Williams states. The leaders or ground-lines of — 
the set-lines are first placed in the water and heavily anchored, and — 
then the hooks that have been previously baited are tied on ait dis- 
tances of 2 or 3 feet, the line being raised for that purpose by means of a 
small grapnel. The lines are left to fish during the night and freshly — 
baited hooks are provided each day. It has been found that sturgeon 
and pike are caught in the greatest quantities when the lines are set ~ 
over red clay and mud bottoms. = 
Grapnel sturgeon fishery.—This is carried on from the middle of May 
to the Ist of July, during which time the sturgeon are spawning. 
The fishery is engaged in by boat fishermen and the method is essen- 
tially by trolling. The hook or “ grapnei” is somewhat similar in shape a 
to a small boat anchor, and is provided with three or four prongs which 
come to a sharp point and are slightly barbed. The shank of the hook 
is heavily leaded. A “ gaff-hook,” fastened to a pole about 3 feet i 7 
length, is the only other implement required. The manner of using the 
grapnel is thus described by Mr. Thomas Williams: a 


A row-boat, manned by two men, is pulled to the spawning-grounds of the 8 ur- 
geon, and as soon as a school makes its appearance, one man rows leisurely, bay 
steadily and quietly, in its direction, the other fisherman being seated in the stern . 
the boat with grapnel and line in hand, keeping watch on the fish and directing. the 
movements of the boat. When the vicinity of the school is reached, the hook is low 
ered to the bottom and allowed to drag behind the boat. When the grapnel is folt 
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to strike a fish rolling upon the bottom in the manner hereafter mentioned, the line 
is quickly gathered in and the sturgeon drawn to the surface, where the first 
struggles begin. The flounderings of the fish are apt to disengage it from the hook and 
the gaff-hook has to be driven with alacrity and dexterity into the sturgeon’s head. 
The fish is then drawn aboard, and the fishing continues until the boat is loaded or 
the school disappears. The quantity of fish taken in this way is usually quite 
enormous, and though necessarily difficult to compute with accuracy, can be safely 
estimated at 3,000,000 pounds during the fishing period of fifty days. 
: The sturgeon caught in the vicinity of Buffalo vary in length from 3 
to 9 feet. They are sometimes taken weighing 180 pounds, and will 
probably average 120 pounds. Mr. Williams thinks that a sturgeon 
_ loses very nearly two-thirds of its weight in dressing, the female wast- 
ing a little more than the male, because of the roe. Koes weigh from 
30 to 60 pounds each, the average weight being about 40 pounds. 
Writing on the habits of sturgeon during the spawning season, the 
observer above referred to states that— 
; They (the sturgeon) always run in schools or droves, and deposit their spawn along 
the seams occurring in the rocky ledges, so peculiar to our shores at this end of the 
lake, especially at the head of the Niagara River. I have often watched the female 
sturgeon running her spawn, closely followed by the male, which seemed to milt over 
_ the spawn as fast as it was run by the female. Frequently in the male sturgeon have 
I found parts of the spawn which he had evidently eaten. A peculiar habit of the 
‘sturgeon is observed after spawning. They are noticed rolling over and over on the 
bottom, faster than one can count; then suddenly spouting to the surface, they leap 
completely out of the water, falling back with a loud splash, which betrays their 
presence to the fisherman who may be trolling for them. 

About seventy-five men are engaged in the grapnel sturgeon fishery 
in the vicinity of Buffalo. The fishing grounds are from 8 to 12 miles 
_ from the shore. | 
_ Many fishermen and observers are inclined to the opinion that this 
fishery should be discontinued, taking the ground that sooner or later 
it must result in the serious decimation of the sturgeon, if not in their 
complete or practical extermination. Aside from the fact that a very 
great many fish which the fishermen never secure are maimed and 
fatally wounded by the trolling hooks, a far more important cause for ap- 
prehension exists in the fact that this fishery is carried on only during the 
Spawning season, when, of all times, the fish should be unmolested and 
protected. That there is cause for thoughtful consideration of this 
-mnatter is shown by the annual diminution in the quantity of sturgeon 
taken. 

Other fisheries—Sturgeon are caught in the spring and fall in gill- 

“nets, which are set to the number of thirty or more in suitable places. 

Gill-nets are also used for whitefish during the spring and autumn 
‘months. A few seines are hauled for catfish, herring, mullet, yellow 
pike, and bass. Angling for bass and pike is arihicad in from June to 
October by many people from Buffalo and inland towns. The use of 
pound-nets in New York waters is prohibited, and fishing with nets and 
seines is not allowed in the rivers. There is a law in force forbidding 
the use of nets the meshes of which are less than 44 inches. 
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Disposition of catch, prices, etc.—Mr. Williams says that the fisherme n, 
as a rule, dispose of their fish by selling directly to the dealers, at prices 
ranging from 12 cents per pound during the early summer and fall 
months to 7 cents per pound during the lenten season. The dealers, in 
turn, after supplying the local demand, freeze the whitefish, pike, and 
perch, and ship them in a frozen state by means of refrigerator cars to_ 
the Eastern markets, where they are readily sold at a good profit to the 
shippers. The fishermen sell their entire catch of sturgeon chiefly to 
one or two dealers, at prices varying with the supply and demand from — 
2 to 7 cents per pound dressed, and receive from 25 to 75 cents apiece - 
for the roes. The methods of preserving the sturgeon and roe is not — 
well understood by the fishermen, and they are therefore obliged to sell 
to the dealers, who smoke a considerable proportion of their supply of — 
sturgeon and make caviare of the roes. The caviare made at Buffalo” 
has the distinction of being of a very superior quality, and is shipped — 
to nearly every part of the globe, while smoked sturgeon prepared in — 
Buffalo is to be found in nearly all the large Eastern cities. The fish — 
caught in the ice-fishery are used in the homes of the fishermen, con- 
siderable quantities are sold to peddlers, some are shipped to the in- 
land markets, and the fish dealers in Buffalo get the remainder. irom 
5 to 7 cents per pound are received by the fishermen. ‘ 

Dealers.—The fish trade of Buffalo in 1885 was chiefly in the hands 
of three firms. Two of these have freezing apparatus with a combined ~ 
capacity of 460 tons; only one dealer prepares any caviare. Only a 
very small percentage of the fish handled at Buffalo comes from Ameri- | 
can waters. One house has but one-tenth of its fish from American ~ 
fishermen, nine-tenths coming from Manitoba and from a branch house 
in Toronto; another firm gets about one-fourth of its supply from the 
American side of the lake, the larger portion of the remainder being 
received through an agency in Canada; while one-third of the remaining 
whitefish, sturgeon, and pickerel was taken in provincial waters. The ~ 
number of persons employed in 1885 in the capacity of shoresmen and 
preparators was thirteen. The wharves, buildings, apparatus, etc., 
used in connection with the business were valued at $41,400. From 
statements furnished by these firms the following table has been pre- 
pared, showing in the aggregate their operations during 1889: 
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quantity of Fresh fish price per| Fresh fish 
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Report U. S. F. C. 1887.—(To face page 294.) Fisheries of the Great Lakes. PLATE XLI. 
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The manufactured products consisted of 10,000 pounds of caviare. 

f Statistical summary.— Without taking into consideration the men en- 
- gaged in the ice fishery off Buffalo, there were, in Erie County, in 1885, 
_ 383 semi-professional fishermen, and 16 shoresmen and preparators. 
- The most reliable estimates place the number of ice fishermen at 800 
~ or 1,000 in 1885. 

_ The apparatus consisted of 133 boats; 33 sturgeon gill-nets, 103,613 
feet in length; 50 whitefish and trout gill-nets, 108,166 feet in length; 
4 seines, 1,720 feet in length; 930,000 feet of set-lines, with 62,000 
hooks ; 425 fish-cars, and 175 sleds. The capital invested in boats was 
~ $2,640; in gill-nets, $506; in seins, $185; in set-lines, $625; in fish- 
cars, $6,300; in other apparatus, $1,980; in wharves, buildings, ete., 
$34,037; the working capital being $22,000. The total amount invested 
_ in the fisheries was $66,473. 

_ The amount of fish taken was 2,011,425 pounds of pike and pickerel, 
3,660,000 pounds of sturgeon, 14,000 pounds of bass, 8,000 pounds of 
_ perch, 13,175 pounds of whitefish, 12,000 pounds of herring, 5,200 
_ pounds of trout, and 250,000 minnows used for bait, the total value 
of the catch being $305,241.87. 
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VIII.—THE FISHERIES OF LAKE ONTARIO. 


99, GENERAL REVIEW. 


Geographical description.—Lake Ontario, the smallest of the chain of — 
Great Lakes, is 185 miles long, by an average of 40 wide. Its maxi- | 
mum depth is 123 fathoms about 12 miles north of Sodus Point. It — 
separates the State of New York from the Province of Quebec, the — 
American shores bordering it on the southeast from Niagara to the — 
entrance of the St. Lawrence River, a distance of 145 miles ina straight — 
line, or, by following the indentations of the coast, 265 miles. The Cana- — 
dian territory occupies the whole northern, western, and part of the a 
southern shores of the lake, a distance of 300 miles. 3 

Beginning at Niagara River, the shores of the lake consist of a bank — 

varying from 10 to 20 feet in SS increasing to from 30 to 40 feet — 
eastward of Old Orchard. At Charlotte they are again low, but be- — 
tween that point and Oswego they are similar to those of the western — 
end of the lake. East of Oswego, the region known as Mexico Bay is — 
low and sandy, and the broken coast of Jefferson County beyond Stony 1 
Creek is also comparatively low. This last stretch is very irregular, © 
consisting of peninsulas and islands which are separated by bays of 
considerable size. With this exception the southern contour of Lake — 
Ontario is very even, interrupted only by the bays west of Charlotte, — 
Irondequoit Bay west of Rochester, and Big Sodus Bay. 4 

The only river of importance, excepting the Niagara, is the Genesee, — 
the others being scarcely more than creeks, though some of them are rel 
navigable for a few miles by small craft. 3 

The land in the vicinity of the lake is fertile, and for its entire 
length it is cut up into small farms and orchards. The population is 
composed largely of Americans, who raise chiefly wheat, barley, pota- — 
toes, and fruits. a 

The principal cities, mentioned in order of their sinechade are Os- | 
wego, Sackett’s Harbor, and Charlotte. Most of the villages, instead — 
of being on the banks of the lake, are located several miles inland, — 
either on or near the railroads which traverse the entire region. The — 
leading fishery centers are at or in the vicinity of*Cape Vincent, Chau- 
mont Bay, Sackett’s Harbor, Port Ontario, Oswego, Big Sodus oe 
Irondequoit Bays, Olcott, and Wilson. 
History and present condition of the fisheries—Fishing has been car 

ried on to a certain éxtent from the earliest settlement of the regions A 
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U.S. Commission of Fish and Fisheries. 
M. MSDonald, Commissioner. 
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but has never been as important as in the other lakes. The earliest 


fishermen used seines where the shores were suitable, and these are 


still employed in considerable numbers in Mexico Bay, and at several 
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other points. The principal fisheries, however, at the present time are 
carried on with gill-nets, trap nets, fyke-nets, and set-lines. 

The following account of the history of the fisheries of Lake Ontario 
is taken from the Syracuse Herald for July 5, 1885: 

The business of fishing as a means of livelihood along the shores of the great lake 


and the St. Lawrence River, especially in the American waters, is rapidly decaying 
and in a few years will have passed into the countless and unwritten traditions for 


- which the rocky bluffs and swampy lowlands forming their shores have a peculiar 


charm. From the time when the Mohawks and the Hurons located their fishing- 
grounds on the great waters and there sought the finny tribes until the more civilized 
but less far-seeing white men first dropped their miles of meshes into the lake, these 
waters were supposed to contain an inexhaustible supply of fish. But time has proven 
otherwise. While the direct shore-lines of the lake and the river are sterile and rock- 
bound, yet a few miles back are found some of the best and richest farming lands in 
the State. This fact, together with the location of trading posts and barracks at 
convenient points at an early time in colonial history, naturally led to a settlement 
of the contiguous country, and in proportion to the increase of population in the in- 
terior, with its increasing demand, the fish business sprang into considerable dimen- 
sions, and hundreds of families were supported by it. In this connection arise tales 
of toil, privation, and hardship, of loss of life and property by wind and wave fully 
equal to those sung by the poet of the fishermen on the ‘‘ Banks,” or of those stories 
from the capes of New England, so gracefully perpetuated by a writer in a recent 
and well-known publication. This history of the northern border still remains un- 
touched by the scholar’s pen, and affords an ample field for efforts in this direction. 
As the demand grew beyond the supply capital stepped in. Immense concerns, 
with fleets of boats, hundreds of miles of nets, and thousands of men were soon at 
work, and even railroads were taxed to carry the products of their labor. For five 


or six years fishermen coined money. Then came the inevitable reaction. Fish be- 


came scarcer, sportsmen began to appreciate the grounds nature had selected for 
them, the game fish suddenly came under the protection of stringent laws, waters 


always the best for fishermen were freed from nets, and net fishing there was forever 


proscribed. Steam came into use and Canada became a formidable rival, her grounds 
yielding more and finer fish. Weaker concerns closed their doors, stronger ones 
branched farther out, once lively towns became dead and musty, nets rotted on the 
drying-wheels, and idle sails flapped lazily on the masts in the harbors. Then sprang 


_ up the profession which stepped into the vacancy and brought with it new life and 


courage. This was the trade of the guide or oarsman. The tourist came; magnifi- 
cent hotels were erected; the St. Lawrenc River skiffs became noted; the old fisher- 
man-for-business was still a fisherman, but for pleasure only. The minnow and the 
trolling-spoon took the place of the pound-net and the gill-net, and although the re- 


_ action is not yet complete, it is yearly growing, and contentmemt and prosperity are 


gradually settling down once more on a class of people from whom law and nature 


_ have wrested one occupation merely to give them another in its stead. 


Pound-nets and trap-nets.—Pound-nets were introduced into Lake On- 
tario at Black River Bay, near Sackett’s Harbor, by fishermen from the 
Connecticut River, about 1850. From this point they were introduced 
into other localities in the eastern end of the bay and between 1865 and 
1875 quite a number of them were ased, although, when compared with 
the fisheries of other lakes, the pound-net fishery can not be said to have 
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been important, and in 1885 there were only fourteen nets fished in the i 
lake, nearly half of these being set for alewives* which are used in the § 
manufacture of oil and fertilizer at Pillar Point. The absence of pound- : 
nets in certain good fishing districts may be partially explained by the © 
stony character of the bottom, which prevents the driving of pound- net ; ; 
stakes. To obviate this, the fishermen have invented a movable trap- 
net, similar in every respect to the. pound, except that it is smaller, is 
held in position by means of stones and floats, and its bowl has a top 
of netting to prevent the escape of fish. 
These nets are set in different localities where the fish chance to be 
- abundant, being so arranged as to be easily moved from place to place. 
They are set on the bottom in water varying from 10 to 25 feet, the pot _ 
being lifted to the surface whenever it is necessary to remove the fish. 
The principal species obtained in them are sturgeon, whitefish, bull- 
heads, and wall-eyed pike. This variety of apparatus was not fished . 
extensively, if at all, prior to 1875, since which time the fishery has 
erown in importance, until now over half of the entire catch of fish — 
along the shores between Oswego and Cape Vincent is obtained in the 
trap-nets. At present it flourishes principally between Stony Point 
and Cape Vincent. No trap-nets are used west of Sodus Bay and only 
few west of Oswego. q 
Fyke-nets.—These have been employed for some years along various — 
portions of the coast where the shore is low and swampy, or in bays ~ 
where there are extensive mud-flats, and are fished chiefly for bull- 
heads and catfish, though small quantities of bass, yellow pike, eels, 
and perch are secured. At present more than a thousand are fished — 
with more or less regularity in the waters of the lake, most of them 
being owned by farmers living along the shore. 
Gill-nets.—Gill-nets are used along all portions of the shore, varying — 
in size and mesh according to the kind of fish taken. The principal — 
gill-net fisheries are for sturgeon, whitefish, and herring. The gill- — 
net fishery for sturgeon is quite recent, though other species have been _ 
captured in this form of apparatus for many years. | 
Fishermen.—The fishermen as a rule are men who devote only a por. | 
tion of their time to the fisheries. A majority of them are farmers living © 
along the shores, and others are mechanics that fish only during those — 
portions of the year when there is little employment on land. Probably — 
the number entirely dependent upon the fisheries would not exceed fifty, — 
though others giving a considerable portion of their time to the fish- — 
eries have in the statistics been regarded as professional fishermen. 
Commercial species. —The principal species taken, in order of their im-— 
portance, are bull-head (Amiurus catus), herring (Coregonus artedi), stur- 
geon (Acipenser rubicundus), wall-eyed pike (Stizostedium vitreum), bass | q 
(Micropterus salmoides), whitefish (Coregonus clupeiformis), eel (Anguilla 
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rostrata), perch (Perca americana), lake trout (Salvelinus namaycush), 


several species of suckers (Catastomide), and minor kinds. 


, The only fisheries which could be considered as separate and dis- 
e tinct from the general fisheries are those for sturgeon and alewives. 
‘The latter were introduced accidentally in connection with the shad by 
the U. S. Fish Commission about 1876. The only place where they are 
now extensively taken is at Pillar Point, where an oil and guano factory 
has been built for utilizing thesupply. The sturgeon already mentioned 
are taken in large quantities with gill-nets and also by means of set-lines, 
Season.—The fishing season begins as soon as the ice breaks up and 
continues till late in the fall. The principal fishing, however, with gill- 
nets, seines, and traps isin May and June and again in October and 
November. The fyke-nets are used extensively in summer. There is 
very little fishing during the winter months, though in Mexico Bay 
there is a limited amount of net fishing through the ice, and in the 
western end of the lake a few sturgeon are caught through the ice by 
means of set-lines. Winter fishing has never been extensively prac- 
- tised in this lake. : 

Legislation.—Of late years there has been a tendency on the part of 
the New York legislature to limit fishing in Lake Ontario to the capture 
of fish with hook and line, the object being to prevent any diminution 
inthe supply. Stringent laws prohibiting the use of certain methods and 
apparatus have been enacted and a determined effort is being made by 
the State at considerable expense toenforce them. This is unquestion- 
ably interfering to a great extent with the development of the commer- 

cial fisheries of the lake, since many more persons would be engaged in 
__ them were it not for the enforcement of these measures. Those now em- 
ployed in fishing for a livelihood complain that they are often seriously 
annoyed by the State officers, and frequently their operations for a con- 
siderable length of time are interrupted and rendered nearly abortive. 
They are often obliged to hide their apparatus and to fish it only at 
night or at such other times when there is little fear of detection, other- 
wise the gear would be confiscated and a heavy penalty imposed. Cases 
are not infrequent where fishermen have had their apparatus destroyed 


and have been heavily fined and imprisoned for illegal fishing. 


The fish trade.—At Sacket’s Harbor, Cape Vincent, and Chaumont 
dealers have located for the purpose of purchasing and distributing the 
catch of the fishermen in the eastern end of the lake. Most of the fish 
caught in the vicinity of these places are brought in by the fishermen, 
but sail-boats owned by the dealers are sent to collect them in places 
more remote. In the portion of the lake between Stony Point and Ni- 
agara River the fishing is largely for local supply, many catching only 
fish enough for their own tables and those of their neighbors. Those 
fishing more extensively ship much of their catch to cities in other por- 
tions of the state, including Syracuse, Buffalo, and New York, though 
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a large percentage is sold to peddlers who distribute the fish throug ; 
adjacent small villages and farming communities. re 

Salting, smoking, and freezing of fish.—Nearly all of the fish a are sold 
fresh, if we except the herring taken in gill-nets by the fishermen of 
Chaumont Bay, who salt their fish and sell to the dealers or ship into the | 
interior. 

Smoking has never been extensively practised, and in 1885 no fish a 
were so treated by fishermen or dealers. The first artificial freezing of 4 
fish on the lake was at Sacket’s Harbor in 1883, and in 1885 a second — 
refrigerator was built at Chaumont, the object being the same here as — 
elsewhere, namely, to retain the fish until such time as the price will ~ 
warrant their shipment. a 

Prices of fish.—The price of fish caught in Lake Ontario, owing to the 
nature of the fishing and trade, averages higher than in any of the 
other lakes. This is explained by the fact that there are only four 
dealers on the entire lake, and that the bulk of the fish are sold by the 
fishermen directly to the consumer or to peddlers, who can usually 
atford to pay a good price. The demand, moreover, is usually in excess 
of the supply, while the nearness to New York and the excellent ship- 
ping facilities give an outlet for any surplus, so that there is seldom, if 
ever, an overstock. 

The average prices during 1885 were, for whitefish, 5 to 6 cents: per 
pound; trout, 5cents; sturgeon, 4 to 6 cents; herring, 3 to 4 cents; 
bull-heads, 3 to 4 cents; eels, 5 to 4 cents; pike and pickerel, 4 cents; — 
and bass, 4 cents. ; 

General statistical summary.—The following tables show in detail the — 
extent of the fisheries of Lake Ontario in 1885 : 
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Table of persons employed in the fisheries of Lake Ontario in 1885. 


a So seh 
. ofes- | Semi-pro-| men an c 
Sectngn. wana feasionsl prepara- Total. . 
tors. 
Youngstown and vicinity, Niagara County, New York........ 13 (pelea 5 20° aa 
eNO satan ORIG - Souee So nakdiele dua ae onal eisai ae eee ee 16 TOSS Fees 26 « 
Olcott, Niagara ISM - 3 char pe enneinek va eels ce oe eras ae 8 TSS ahcak Sum 22° 5 
Orleans OWNED oe se euch ban cmierlp Aneesh ie eae ae 4 DR=} ites abet 22% 
Monroe County, between western county line and Braddock’s ; 
OUI settee aye Hla ieee ch a srtaahers agale, ate Seeger emma 8 Do cere 22) 
Monroe County, between Braddock’s Point and Charlotte..-.. 26 21 | on So dee 53 
Irondequoit Bay and vicinity, Monroe County ...........----. TOK) 542 Al soa eee 22. * 
Wayne County, from county line to Big Sodus Bay.......-..- 11 36-[- 8c. cts 4: a 
Wayne County from East Bay to county LinG.3 0 so Sees ae ee 5 Td jcwaee oes 16 
Little Sodus Bay and vicinity, Cayuga County ...-....-..----- 11 Gi asitin a eyregete live 
Oswego and vicinity, Oswego County...........--2..--08---00- 8 Si ia ees eee 16%) 
Oswego County, from Nine-mile Point to Port Cintra seo | ae ee: 6 ACS cee Cae 
Pore ontario, Oswego County «2 222... gl csaess Bee cee ta nome 10 BM ctu 24 
Oswego County, north of Port Ontarios... onan tech opens Ce 15 Bh stk eee 36 
Jefferson County, from county line to Stony Point.--....-..-.. 13 G hie Teac 19-4 
Stony Island and Galloo Island, Jefferson County...---.--..--. Tl nachoeind Riattaatare es mats 15 4 
Henderson Bay, Jefferson County PE RS ee a eS 2 re 10 
Black River Bay, and off Pillar Point, J efferson Connty. 5... 24 32 10 66 E 
Chaumont Bay, Three-mile Bay, and off Point Peninsuia...... 21 36 7 64 bg. 
Vicinity of Cape Vincent, Jefferson County ..-.-.....---.----- 44 9 22 TS 
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- Table of apparatus and capital employed in the fisheries of Lake Cntario in 1885. 


eae coting Sail and row boats. 
’ Section. . | = 
Sail col-|,. 
‘ cating |aill-net| Other | Total 
z No. Value. ee boats. | boats. | boats. Value, 
Youngstown and vicinity, Niagara County, 
| ONES Se ROAR ate Pt ae SEE Re ON SEE Ae eee eA mol beet eh ora ey a 7 6 13 $371 
tam Taare COUMEY tae. we co 5 canoe ab s-| -seews [oe nese es|sesesne- 10 17 27 765 
PORE NADP APA (GROVE. 5 a2 oudapa ne oo oo Det al cw beh Soe eines] tees ee'e- 3 11 14 405 
US DS EAT TOE ae ee a ee es See al i enerod ee peas 2 15 17 324 
-- Monroe County, between western county line 
} and Braddock’s Poimt >. -:2. J....<.')..52. ays (eee ele on nS eee 3 13 16 306 
Monroe County, between Braddock’s~ Point 
SHG ORATIOMS 0 ia et wee kan ste eens Aaa dati t tava aele wine tes 7 35 42 850 
Irondequoit Bay and vicinity, Monroe County.|....-.|...-.---|.---.--- 2 9 11 230 
Wayne County, from county line to Big Sodus 
Pn eireoen ysis ere es ita eee etn oem eens aE ER) Walia Seen aefe Sin, rere ae [ieimleie bree 8 41 49 1, 200 
Wayne County, from East Bay to county line.'......|.---..-.|.------- 1 12 ig 220) 
Little Sodus Bay and vicinity, Cayuga County ...-.-|---.---- 8 8 18 1, 430 
Oswego and vicinity, Oswego County......... SSL Yor ates era 3 10 13 307 
Oswego County, from Nine-Mile Point to Port 
a RPPAR Or toe sad hen eae near peng sate © yi 2 SSO pees SOP osace 3 3 6 100 
meer ort Ontario, Oswego County. : 220. =. 32. coe [ieee cc leet e ec ee[- coc eee. 10 18 28 990 
Oswego County, north of Port Ontario ~ ......|......].....00-|-.e0ee0- 7 24 31 960 
Jefferson County, from county line to Stony ° 
q MSR DM Deere seria at ee Ass Satmebsl sella <idiwal capeitalaaialn ees o<i4 8 10 18 490 
Stony Island and Gallco Island, Jefferson 
PURE: dearer MoO eae Wah book alae [is uw eiamie| bisa a alin Wet Aidit 3S 5 18 885 
monderson Bay, Jetierson County..7-.. .-...2| 2.2.22 |2--s2---|--.. oe 3 9 12 330 
Black River Bay and off Pillar Point, Jeffer- 
y PR MENMMAES Ge wes 2c. ers. Sur oe bees - 4, 500 1 25 23 49 1, 570 
— Chaumont Bay, Three-Mile Bay. and off . 
PES RET RE Crs PNUTA SU Pati nor Ao ore Rasen hare so. tecre na tay Poke [rcs | w ole rarer 2 23 8 | 33 1, 585 
Vicinity of Cape Vincent, Jefferson County ..|......|.....--. 1 20 16 3) 2, 330 
Mahaletac seen see St aalslaate Sues. date sine bs 2 | 4,800 6. ral 288 465 | 15, 648 
= = 
Gill-nets. 
\ 5 
: Whitefish and aes 
Section. ‘ Sturgeon. ont: Herring. 
aes Value. 
No. |Length.| No. | Length.| No. |Length. 
Youngstewn and vicinity, Niagara County, Feet, Feet. Feet. 
BBN ROO Serie Ses ci ial ep enn sn ciea sinner aetciele aaa 114 | 18, 810 5 825 57 | 9,400 $860 
mew ilison, Niagara County.....--..-.s.0...00.-- 247 | 40, 755 246 | 40, 590 159 | 26, 235 raat 
» Olcott, Niagara County..............2...22... 102 | 16,530 11 1, 815 55 | 8, 960 837 
=. Orleans County .-..---------.------.---22- 22s |eeeeee | ee eee 42 6, 930 74 | 12,120 510 
Monroe County, between western county line 
fe and braddock’s Point ......-....5.....02.-. 30 | 4,920 21 3, 465 100 | 16, 000 765 
Monroe County, between Braddock’s Point 
GMO NAEIOOLC. Santee Sacer eae oe econ es cilleicae ce). exe Se 75 | 16,420 152 | 25, 000 1, 210 
 Trondequoit Bay and vicinity, MonroeCounty .|.......|.....--. 10 2, 537 15 | 4, 950 230 
Wayne County, from county line to Big Sodus 
aa es ea RR Se ae ne 10 | 3,300| 157| 54,120 98 | 31,268) 1,501 
- Wayne County, from East Bay to county line.|.....-.|....---- 4 Hag Le | RRS ee 20 
Little Sodus Bay and vicinity, Cayuga County. 7/1 3,960 Ao ES OE sae eke os 334 
_ Oswego and vicinity, Oswego County.-........].......).....-.. 93 | 35,473 20 | 8, 250 575 
Oswego County, from Nine-Mile Point to Port 
MT OMIGATION. 2.02 sce teh ee woe Re Salton Teme ee a whe STN BE rs EA See a 10 | 4,125 50 
_ . Port Ontario, Oswego County ................ 93 | 32, 501 Hy ha eat ei LUS, 42 | 13, 800 1, 380 
_ Oswego County, north of Port Ontario ....... $7 | 34, 640 76 | 29, 696 40 | 13, 200 1, 256 
_ Jefferson County, from county line to Stony 
& PMS Bea: dain du yomens -= esse eee ee eae 55 | 18, 150 22 9, 260 41 | 13, 530 860 
_ Stony Island and Galloo Island, Jefferson 
INI ooo Snide cee ew ny wiwpe vecncceue’s 309 |101, 573 -35 | 11, 550 10 | 3,300 1, 900 
Henderson Bay, Jefferson County ......-..--. 40 | 18, 200 16 5, 280 52 | 14, 526 619 
Black River Bay, and off Pillar Point, Jeffer- 
PUREE Dsus i ie el see aba os Merk 80 | 22, 790 67 14, 350 296 | 62,535 2, 365 
_ Chaumont Bay, Three-Mile Bay, and off 
OM UMUSULA: = oo sSirs bce ac vole cw cece es 185 | 34, 550 82] 14, 685 292 | 80,365 2, 560 
Vicinity of Cape Vincent, Jefferson County 503 | 85, 140 Na I ga 2,973 
otal... .655.0 + PTE ae sk ae 1, 862 |431, 119 | 1,347 | 338,626 | 1,513 |347,564 | 23, 952 
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Apparatus and capital employed in the fisheries of Lake Ontario in 1885—Continued. 


ete 
, Seines. eidimebal a ha hei and Set-lines. 
Section. Be T gw ce OEE MOEN YP Sites 


nets. | nets. | nets. 


— -—_——_ | $$. | —————— | ———_—__ |_| ——————__ | —_____ 


No. |Length. | Value. Pound-| Trap-|Fyke- Value.|Length. |Hooks.| Valu 


Youngstown and vicinity, Ni- Feet. Feet. 
ed SODMIU Ne olic. «fa wachlecaal Laem seco) seca Sie ps 5 chad Sete ete ell pita teas eRe weak 
peuson, Niagara County ...2..}<+4-] sss0--20\ eneeoe| meena - fs PEPE ie SEBS preg ie, ty 240, 000 
Mie ager County... ..22|) Soa} acd «ancl wetacdl edesee >| conceal anes teem eee 168, 000 
Orleans County............... 6 2, 0G4:) BlSOG see ce sc] eponss 16} $130 | 15, 000 
Monroe County, between west- 
ern county line and Brad- 
MOCK SP OING oo. ee ore 3] 1,050 LU Ee ae Se 3 160 | os see one een ee 
Monroe County, between Brad- 7 
dock’s Point and Charlotte .} 11 S30) 242 | we. none] ese FG |"\4,.392 il Si ek eek eee ook aon 
Irondequoit Bay and vicinity, eS a 
Monroe County...........- NA Se 0. | FAD eee af amie 33 5S eer Perey roy a 
Wayne County, from county ; 
line to Big Sodus Bay ....... 12 FRG SOC O80 |). ceden- 8 | 120] 1,875] 3,750 250 
Wayne County, from East Bay ; 
SO mounby line... >< 7.4 5. Ba sh AB} 130 sees 5 60 882 | 1,500 100 
Little Sodus Bay and vicinity, 7 
Cayuga County........... ft Seah eeSke |) BORN canon 26 2 | 2,445. |... cele esate ee 


Oswego and vicinity, Oswego 
County." tia. < 


Oswego, County from Nine- | | 
Miia om te, Port. Ontario :) 2)... 53-460 cl Se eeee | -aee ee 20 210 | .-~.----|---2-2- Joes 
Port Ontario, Oswego County.| 1 1, 650 3 eee Ye 9} 32] 700 | 34,500 | 2,300 | . 
Oswego County, north of Port 
Cane 0 AHS aaa 10] 15, 759-| 1,005 2... 3} 126) 1,679} 12,000} 800 
Jefferson County, from county y 
line to Stony Point ......... 2 690 oO ole eae: 104 | 1,485 | -..22--|-<n0eier ence 
Stony Island and Galloo Isl- ia 
Bad eeercon Conny .0.0.$20cteswco.) ee a teen). 16; 21 | 875 | ....----|-----+-]------ ae 
Henderson Bay, Jefferson % 
SOSA a OES PRES a iE Sel Crain a We Nic 08 Nie eae 8, Oa 1 3 60 | 37,500 | 2 500 
Black River Bay,and off Pillar 
Point, Jefferson County .-- saheeemeninel nasa 6 | 101 | 188 | 9,376 | 12,000 | 2, 000 
Chaumont Bay, Three-M ile 
Bay, and off Point Peninsula|....| ....-...| ....-- 7 29) TL 2T eo) S, TV20S) sc ocean eee 
Vicinity of Cape Vincent, ss 
Jefferson County ........... 1 330 25 1 | 138 53 | 5, 620 | ..-.--.|-.--0--]-eeeeee | 
RN tia ees we. Aw wire 2 6 69 | 42, 644 | 3,177 14 | 336 |1, 045 |31, 039 | 550, 650 /38, 610 BF: 
se . 
Value Fish cars. Total cap- — 
bat all of acces- Cash |_ ital ae i 
Section. wid sories RPP AR Ss capital vested in 
puildings.| 274 8x- N Val he a 
i) tures. oO. alue. eries. — 


Younsgtown and vicinity, Niagara County, a 
PPS ee Oe My aes. Sia aycra.c ei acitamu ot Ue ales $305 FeO a oe: ate a <a ee $1, 571 
Wilson, Niagara County...... PECAN reac cae. 255 450: | 22s coh Uae aed eae 4,475 
Oleoett, Magara County -..06.-0 2236. cen ne eed. 220 OO | ce cen| tae eee apes aor 1,622. 
ORleaMS COUN: Sock oer sew sot emote BON 2 scctaiider a2 4 iether tale [ech ladiie toate RAS eee 
Monroe County, between western county line 
ml braadeck s Point. : si... ou. 2 cea’ 120 ZO licccimioite ined alesatake ahah te oe 
Monroe County, between Braddock’s Point 
ANOMO NATIOLOG? cco neseul Sega. le oe ee 208 93: || atokil ne ee eee ae omer 
Irondequoit Bay and vicinity, Menroe County. 225 TOS AS cers say) loa te aired aoa ai 
Wayne County, from county line to Big Sodus 
Bay..--.. Deane ere sce at dis Mile sists 868 262 Al ele 2 hel tei ae als | ees tee 
Wayne County, from East Bay to county line. WO Gigs osc aa) «See ae tee er | ae 
Little Sodus Bay and vicinity, Cayuga County 130 150 | .cze<Ehve ome e ete eee eee s, 394 
Oswego and vicinity, Oswego County ......... 45 fm eee ee ee ae stkewete keen . 1,362 © 
Oswego County, from Nine-Mile Point to Port «* + 9 an 
RMR co) cow go we ee ek eek oats Seemeline ec asin, 20D: |. sean «eee ns eee ee ore 
Port Ontario, Oswego County..--....--.------ 1, 510 ek ee erage ee Vas gene 5, 
Oswego County, north of Port Ontario........ 210 Vs | al ens, Dm eee Se PN 5 
Jefferson County, from county line to Stony is 
OS ee ie eran emer | 125 DO akinins hese cave ial eee 3, 030° 
Stony Island and Galloo Island, Jefferson i 
PRM er eer P oA OS oles): s ane ep canes 10500) oes wach saree ee 2 eae eee 4,7 
Henderson Bay, Jefferson County.-....-.....- 200 52D dn de esi een ene 3! aa 1, 764 
Black River Bay, and off Pillar Point, Jeffer- pes. 
Meet ROOMIME, Geet ee. flo 4 it 5s coe awa 3, 800 1,230 | 150 $3, 000 | $5,000 | _ 30, 891 
Chaumont Bay, Three-Mile Bay, and off Point ay 
OMANI eka ee etc s wont oe lo we ane abe me 4, 160 1, 600 1 10 | 2,000 17, 035, 
Vicinity of Cape Vincent, Jefferson County...| 10, 500 STB: | cca do eee ee 16, 500 38, ¢ 
UC Ge Re oa a. GRP 24, 090 6,045 151 3,010 | 23,500 | 136, ' 
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Products of the fisheries of Lake Ontario in 1885. 


FISHERIES OF THE GREAT LAKES IN 1885. 


the fishermen; all other fish were sold fresh. 


Section. 


Youngstown and vicinity, Niagara County, N. Y. 
Wilson, Niagara County 
Olcott, Niagara County 
Orleans County 
Monroe County, between western county line 
and Braddock’s Point 
Monroe County, between Braddock’s Point and 
POT et SOE A Se a ee 
Irondequoit Bay and vicinity, Monroe County ... 
WayneCounty, from county line to Big Sodus Bay 
Wayne County, from East Bay to county line .-.-. 
Little Sodus Bay and vicinity, Cayuga County ... 
Oswego and vicinity, Oswego County 
Oswego County, from Nine-Mile Point to Port 
NUR a ar Ske TRS Se Shin Go sive eines so we = « 
Port Ontario, Oswego Count 
Oswego County, north of Port Ontario 
Jd ae County, from county line to Stony 
OE robe hes Suan cee 2 nin Seo cel cia le Sip ces 
Stony Island and Galloo Island, Jefferson County. 
Henderson Bay, Jefferson County.----..--..----- 
Ne ee Bay, and off Pillar Point, Jefferson 
MM RRR IAS a craic e 0 ok de win'a c et + » 
Chaumont Bay, Three-Mile Bay, and off Point 
Peninsula ..... peta Wik Rete eckn enthie oe ate ters s a Geos 


Section. ee Herring. as Trout. | Bass. 
Pounds.| Pounds.| Pounds.|Pounds.| Pounds. 
Youngstown and vicinity, Niagara County, N. Y.|......-. m, OL0 |) Oo Ue4slon ep aoe 4, 000 
A aeOD EN Infare COUNLY: = senate ad. Seales. s\n) 650 | 169,000 | 51, 225 75 3, 000 
Olcott, Niagara County .............2..-.- Bales s 126 | 27,000 | 36,790 0 1, 500 
Pret eAR AC OTL Wc ob aiein wage iste ain os aw nese = ee 345 | 14,350 |........- 625 | 10,975 
Monroe County, between western county line 
ghia Bredduck's Point: 22+. c.c0.sssaies.scs See: | 10,900 | 25,000 | 10,000 | 1,500| 9,300 
Monroe County, between Braddock’s Point and 
MOTI RUG & Boe eink Boece Awe eos taieceeerrd as scoe TIOOO Meo, O00 |x lecae ests saencns 16, 000 
Irondequoit Bay and vicinity, Monroe County...| 6,200 | 12,000 |......-..1........ 32, 000 
‘Wayne County, from county line to Big Sodus 
BN eee ee etna cp a nciite ain asia aie «SMe eine sin’ nic , 040 9, 000 FAOG OTe we cate 46, 185 
Wayne County, from East Bay to county line...|.....--. BAOUO Moe oe Sela eee at 4, 600 
Little Sodus Bay and vicinity, Cayuga County .. BOG tae gc cto) ETOCS ex vice oe 18, 300 
Oswego and vicinity, Oswego County .-.-.-...-.. | NED: | 57a Mae ale Le ae a ee 12, 990 
Oswego County, from Nine-Mile Point to Port 
CMUATIORS ete os See eisai os San waeieeclescwndhe ae [abe ey aek HUN See Seiten Se eee 7, 000 
Port Ontario, Oswego County.....-.--........... 14, 350 eM a Ee 300 
Oswego County, north of Port Ontario ........-.. 2, 600 $A2007) 012,000) | 2050 2 4, 600 
~ Jefferson County, from county line to Stony 
BES ANNU eevee ons ree ee a ae Se Setar a tecaks geld cae PO ts 625 4, 000 OEBIONIG Sos os 500 
Stony Island and Galloo Island, JeffersonCounty ; 3,180 9,350 | 39,300 | 1,730 7, 460 
‘Henderson Bay, Jefferson County ....-.....-.-. , 000 7,100 5,300 | 3, 810 2, 250 
Black River Bay and off Pillar Point, Jefferson 
RO GHG yee rise oe noe Seat eee see he war aie cee ee ee ROO aie eae WR EE OOO toss. yo: 3 23, 100 
Chaumont Bay, Three-Mile Bay, and off Point 
SUMS soe a hye = ols =e cao mens Se eme dle , 200 | 50,000 | 11,100 400 9, 730 
Vicinity of Cape Vincent, Jefferson County.....| 20,600 |.......-. 130, 900 | 12,300 | 27, 100 
TEER WS OES? fae 21 aT Me ete od Sa a 90, 711 |*403, 585 | 386,974 |*20, 510 | 240, 890 
| 


Bull- 


heads and 


catfish. 


Pounds. 
1, 600 
2, 000 
2, 500 
6, 000 


9, 000 


were paid. 


Eels. 


Pounds. 


see wee awe 


61, 187 


Miscella- 
neous 
species: 
perch, 
suckers, 
ete. 


Pounds. 
800 
3, 600 
3, 800 
4, 000 


1, 800 


500 


———— 


Total. 


Pounds. 
50, 934 
232, 550 
72, 786 
39, 095 


70, 700 


115, 250 
104, 300 
108, 345 
31, 100 
72, 500 
33, 710 


15, 500 
64, 715 
73, 066 


42, 395 
82, 905 
22, 460 
189, 075 


592, 680 
384, 400 


483, 095 |2, 398, 466 


303 


Pike 
and 
pick- 
erel. 


Pounds. 


35, 000 
104, 100 


269, 265 


*Of the herring and trout here given, 65,345 pounds and 460 pounds, respectively, were salted by 


Value. 


$2, 256 
8, 000 
3, 252 
2, 361 


2, 550 


6, 700 
11, 750 
7, 100 
1, 550 
3, 550 
2,375 


950 
3, 210 
3, 250 


1, 770 
3, 340 

860 
7, 250 


6, 945 
16, 850 


195, 869 


f+ This amount does not include the value of about 1,780,000 minnows, used for bait, for which $4,400 
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100. THE VICINITY OF YOUNGSTOWN, NIAGARA COUNTY, NEW YORK. 4 


General summary.—The village of Youngstown is on the right bank — 
of the Niagara River, about a mile from its mouth. It has a good har- | “a 
bor, and the steamers navigating the lake touch here. The population, — 
numbering 600, consists principally of merchants and farmers, only a — 
few of the inhabitants being engaged in the fisheries. Several of the — 
men fishing in the vicinity of Youngstown—off the mouth of the river 
aud off Six-Mile Creek—are Canadians, living at Niagara, Ontario, who 
set their nets during the spring and fall in American waters, returning 
-homeinthesummer. There is no fishing of any consequence at Youngs- — 
town itself, the fishing-grounds being from 1 to 10 miles distant. Owing 
to the remoteness of this locality from the places where the fish are _ 
taken, it is probable that it will never bea fishing center of very great 
importance. Some ill-feeling exists between the American and the ~ 
provincial fishermen, because the latter have every privilege in our — 
waters, while the former are not allowed to go over the line to the Cana- 
dian side of the lake. 

Species and season.—The fishing is for sturgeon, herring, bass, perch, 
and pike; no whitefish or trout are caught. The season for sturgeon 
is in the spring and fall; herring are caught mostly in the*autumn; 
while bass, perch, and pike are taken at all times. During the summer ~ 
several hundred people fish for pleasure at the mouth of the Niagara 
liver, catching bass, perch, pike, suckers, ete. 

Statistical statement.—The number of fishermen at Youngstown | in 
1885 was 20, 13 being professionals and 7 semi-professionals. They 
used the following apparatus: Seven gill-net boats and 6 other boats, 
worth $371; 114 sturgeon gill-nets, with a total length of 18,810 feet, 
worth $565; 5 whitefish and trout gill-nets, 825 feet long, worth $25; 
57 herring gill-nets, 9,400 feet in length, worth $270; and shore prop- _ 
erty and miscellaneous apparatus, worth $340; the total value of fish- 
ing property being $1,571. 

The number of pounds of the different kinds of fish taken in 1885 was _ 
as follows: Sturgeon, 32,724; herring, 7,610; and miscellaneous varie- 
ties, consisting mostly of bose pike, and ak 10,600; the total catch — 
being valued at $2,256.25. a 

Fishing at Lewiston—At this place, which is 6 miles above Youngs- — 
town, on the Niagara River, there is a little trap fishing. The appa- — 
ratus employed consists of a wooden box, sunk in the bed of the river, J 
in which the trap of the net is placed; from this a leader is run about — 
50 feet into the river. The box is provided with a windlass with ve 
to lift the net from the water. There are three such traps at Lewiston. — 
It is said that as many as a thousand pounds of perch, sunfish, etc., are. ; 
sometimes taken at a single haul. This fishery, being isolated ‘from the 
jake, did not come within the scope of this investigation, and no statis- 4 
tical or other data are available in addition to those above given. 
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101. WILSON, NIAGARA COUNTY, NEW YORK. 


7 Bixtroductors y statement.— Wilson is situated near the mouth of Twelve 
] lile Creek, which here expands into a good harbor of moderate pro- 
‘portions, on either side of which the coast is rough and rocky. The 
people number 700, the larger part of whom are farmers. At one time © 
the fisheries were of primary importance, but of late years, owing to 
*the restrictions of existing laws and ina measure to the scarcity of 
fish, they have fallen off considerably. In the fall of 1885, however, 
| Bthére was a general revival of interest in the fisheries, and there was an 
encouraging outlook for the spring of 1886. Nearly all the fishermen 
are young men of American birth. 

Species and fisheries.—The catch consists of herring, sturgeon, white- 
fish, trout, and bass; bull-heads and pike are also taken in small quan- 
tities. Herring and sturgeon are the most abundant and important 
species. The herring fisbery is carried on chiefly during the fall months, 
 gill-nets, 165 feet in length and 33 to 4feetin depth, with a 3-inch mesh, 
being the apparatus used. Fishing for sturgeon begins as soon as the 
ice has broken up and continues throughout the entire open season; 
there is also some fishing during the winter, set lines being put through 
the ice for this purpose. Sturgeon gill-nets are 165 feet in length and 
5 feet in depth, with an 114-inch mesh, the latter being somewhat larger 
' than the average mesh on Lake Ontario. Whitefish are taken during 
the spring and fall in gill-nets, with a 44-inch mesh. Of late years 
_ whitefish have not been very abundant. The fishermen, however, ex- 
- pressed the opinion that the autumn of 1885 showed a very perceptible 
q increase in the number. Trout of a superior quality are secured from 
_ April to June in gill-nets with about the dimensions of sturgeon nets, 
and having a 7-inch mesh. 

All the nets used in connection with the fisheries at Wilson are 
- bought in New York and Boston, except those for sturgeon, which are 
- made at home by the fishermen. 

During the period from June to October about four hundred people 
visit Wilson to take advantage of the fine facilities for pleasure fishing 
_ which the place affords. Bass and pike are caught off the pier and in 
boats, and there is some trolling with minnows. 

; Salt fish—A very small percentage of the fish landed is salted. The 
cause of this is that there is such a great demand for fresh fish; and 
- itis only when a fisherman can not dispose of his fish in a fresh condi- 
tion that he finds it profitable to salt them. Thefew that are thus 
prepared are put up in half-barrels containing 100 pounds each. 

Local and outside trade.—Six of the fishermen own horses and wagons, 
and go through the country selling their fish. Peddlers buy many of 
_ the herring, paying 1 cent a pound for them. The sturgeon, whitefish, 
trout, etc., are shipped fresh to New York and Buffalo by way of the 
railroad which runs within a mile of the village. 
| H. Mis. 183——20 
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fish are sold are as ipilowe: Suarseon. ¢ d or 6 cents per Apeeees herria ings 
2 to 34 cents fresh, 4 cents salted; whitefish, 6 to 8 cents; trout, bass, 
pike, perch, and nth heads, 6 to 10 cents. ee 
Statistics of men, apparatus, and products.—The number of men en 
gaged in fishing at Wilson in 1885 was 26, 16 being professional and — 
10 semi-professional fishermen. They te Sit the following appa: — 
ratus: 10 gill-net boats and 17 other boats, worth $765; 247 aaa 
gill-nets with a total length of 40,755 feet, worth $1,210; 246 whitefish 
and trout gill-nets, 40,590 feet in length, worth $1,185; 159 herring gill- — 
nets, 26,235 feet long, worth $720; 240,000 feet of set-lines, with 16,000 © 
hooks, worth $190; and miscellaneous apparatus and shore property | 
worth $405. The coud amount invested in the fisheries was $4,475. ‘ 
The catch in 1885 consisted of 169,900 pounds of herring, of which — 
6,500 pounds were salted; 51,225 aie of sturgeon; 3,000 pounds of — 
bass; 3,000 pounds of pike; 2,000 pounds of bull-heads; 650 pounds of — 
whitefish ; 75 pounds of trout; and 3,600 pounds of miscellaneous fish, — 
including suckers, sunfish, etc.; the whole being valued at $8,000. 


102. OLCOTT, NIAGARA COUNTY, NEW YORK. 


Past and present importance of the fisheries.—Olcott is a town of 300 | 
people, situated at the mouth of Eighteen-Mile Creek, which here wid- 
ens into a harbor with 11 feet of water. Toward the east the coast is" q 
rough and rocky, and off Olcott the bottom of the lake is very hard and — 
uneven, so that when pound-nets were used, a number of years ago, it 
was a rather difficult matter to locate the stakes. The larger part of 
the people are Americans by birth and farmers by occupation. 

Pound-net and trap fishing, which was carried on to a considerable — 
extent eight or ten years ago, is now prohibited, and gill-nets and set- — 
lines alone are used. Fishermen say that fish are increasing in abun- | 
dance year by year, and they desire to be granted the same privileges 
that are enjoyed by fishermen in other lakes. 

Species, season, and fishing grounds.—Sturgeon and herring are the’ 
principal species caught; nextin importance come bull-heads, bass, and | 
eels; whitefish are very scarce, and only a few trout are taken. The 
fishing begins as soon as the ice breaks up and continues until the lake 
freezesagain. Sturgeon are caught in giil-nets and on set-lines during 
the entire open season; the best grounds are east of the town, 1 to. 
miles from the shore. ee bass, whitefish, and bull-heads are taken 
chiefly in the spring and fall. From June to October several hundred 
people visit this locality for pleasure fishing. They fish with hand-lines 
from boats and from the pier. Olcott fishermen set their nets as far 
east as Thirty-Mile Point, where they meet with several fishermen 
from Barker’s and Somerset, inland towns east of Olcott, the appa- 
ratus and catch of whom will, for convenience, be included in the sta- 
tistics for Olcott. 
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E Despiuaion of catch and prices received.—None of the fish landed at 
his place are salted. One man smokes his herring and markets them 
in Toronto, Canada. Nearly all the other fish are shipped by SEB 
to New York. The usual price at which sturgeon are sold is 5 or 6 
- eentsa pound. But during the months of July and August, 1885, many 
fishermen were forced to cease operations owing tothe very is price 
received for the fish. Herring bring 3 cents a pound, while bass, bull- 
heads, whitefish, and trout are worth from 6 to 8 cents a pound. 
__ Statistics.—The number of fishermen in this locality in 1885 was 22, 
_ of whom 8 were professional and 14 semi-professional. They had the 
following apparatus: Three gill-net boats and 11 other boats, valued 
at $405; 102 sturgeon gill-nets, with a total length of 16,830 feet, worth 
- $520; 11 white-fish and trout gill-nets, 1,815 feet long, worth $55; 55 
- herring gill-nets, 8,960 feet in length, worth $262; 168,000 feet of set- 
- lines, with 11,200 hooks, worth $100; and miscellaneous apparatus and 
7 - shore property, worth $280; the entire fishing outfit being valued at 
$1 622. 
The catch in 1885 consisted of 36,790 pounds of sturgeon, 27,000 
pounds of herring, 2,500 pounds of bull- heads, 1,500 pounds of bane 
126 pounds of whitefish, 70 pounds of trout, 1,000 pounds of eels, and 
_ 3,800 pounds of mixed fish, such as perch, suckers, ete., with a total 
value of $3,252. 
os . 103. ORLEANS COUNTY, NEW YORK. 


: The fishing centers in the county.—The coast of Orleans County is 
' about 25 miles in length, extending in an almost due easterly direction 
from Thirty-Mile Point to Devil’s Nose. The entire shore-line is rocky 
- and has no good harbors. The fishing grounds are at Yates Pier, 
Johuson’s Creek, Oak Orchard, and Troutville, Yates Pier is the fish- 
_ ing headquarters for the inhabitants of Yates Center, a village of 200 — 
_ people, 3 miles from the lake. The locality is also visited occasionally 
by fishermen from Wilson and Olcott. Johnson’s Creek is 5 miles east 
of Yates Pier. The fishing off its mouth is carried on by fishermen 
_ from Kuckville, a small village on the creek, about 2 miles from the 
_ take. Oak Orchard is a community of about 100 people at the mouth 
- of Oak Orchard Creek. It is a port of entry. Off the Government 
pier the water is 13 feet deep; there is a bar, however, covered with 
7 only 8 feet of water, and the harbor is fast filling up. Carlton is the 
post-office of Oak Orchard, and is a mile to the south. Ten miles 
_ farther east is Troutville, a village of 100 people, mostly farmers. A 
number of years ago it was a fishing center of some importance, but at 
4 the present time there are no regular fishermen here and the fisheries 
- are carried on almost exclusively by men from the inland towns of Ken- 
dail, Hast Kendall, and Kendall Mills. 
_ All of the places previously mentioned are favorite resorts for anglers 
_ during the summer months; at Oak Orchard and Troutville there are 
_ hotels for the accommodation of sportsmen and pleasure-seekers. 
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Most of the farmers living on or in the vicinity of the lake Hee ne 8 
with which they catch fish for home consumption. a, 

Apparatus used.—Gill-nets and set-lines are the apparatus with which 
most of the fish are caught; seines and fyke-nets are employed in smali 
numbers, although their use is prohibited by the state authorities. 

Season for different species.—No sturgeon are caught at any of the — 
fishing centers in Orleans County. Herring and bass are the most — 
abundant species; next in order come bull-heads and pike; whitefish © E 
and trout are scarce. Fishing for herring is carried on only in the fall; — 
the other kinds of fish are taken at all times, but chiefly in the spring’ ; 
and fall. 

Statistics of fisheries.—There were in Orleans County in 1885, 4 profes- 
sional and 18 semi-professional fishermen, with 2 gill-net boats and 15 
other boats, valued at $324; 42 whitefish and trout gill-nets, 6,930 feet 
long, worth $185; 74 herring gill-nets, 12,120 feet long, worth $355; 6 _ 
seines, 2,064 feet in length, valued at $130; 16 fyke nets, worth $160; — 
15,000 feet of set-lines, with 1,000 hooks, worth $7; and miacallasieen 4 
apparatus and shore property, worth $89. The total value of fishing © 
property was $1,220. E. 

The catch in 1885 amounted to 14,350 pounds of herring, 10, 975 ; 
pounds of bass, 6,000 pounds of bull-heads, 1,500 pounds of nigkena 4 
625 pounds of trout, 345 pounds of whitefish, cad 5,300 pounds of eels, — 
perch, suckers, etc.; of the herring, 1,000 pounds were salted. The — 
value of the catch was $2,361. | q 


‘4 


104. MONROE COUNTY, NEW YORK, BETWEEN THE WESTERN COUNTY- q 
LINE AND BRADDOCK’S POINT. 


Fishing centers and grounds.—The coast-line of Monroe County be- — 
tween these points is about 11 miles in length, and is frequently broken 
by boulders and rocky ledges. There are no fishing towns immediately 
on the lake shore. The hamlets of Hamlin Center, North Hamlin, East — 
Hamlin, and North Parma, which are the post-offices of most of the 
fishermen, are from 1 to 6 miles from the lake, adjacent to the railroad, 
and contain from 100 to 250 people each. The principal fishing grounds 
are at or near the mouth of Sandy Creek, about 6 miles from Troutville. 
Three miles east of this creek there are excellent seining grounds, which 
are not used because of the law prohibiting seine fishing. Two miles 
farther east is a favorite resort for anglers; and the Lee is noted fom 
its good bass fishing. ‘ 

The jishermen.—A majority of the people busied in the fisheries are. 
farmers, who live on or near the lake, and fish for their own use, or fo r 
profit during dull times on the farm. Most of the fish not needed for 
home use are sold to peddlers, who scour the coast-line for fresh fish 
and supply the communities remote from the lake. Eight men in i 
however, were dependent on the fisheries for a livelihood. 
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Apparatus.—This consists principally of gill-nets, with a few fykes 
and seines, the use of which depends upon the proximity of the game 


; constable. The whitefish and trout gill-nets have a 6-inch mesh, the 
- sturgeon nets an 11-inch mesh, and the herring nets a 3-inch mesh. 
- The fykes vary in size from 44 to 10 feet for the diameter of the main 


hoops. The dimensions of the seines are 410 by 10 feet. 
Principal species.—The kinds of fish caught are sturgeon, herring, 
whitefish, bass, bull-heads, trout, pickerel, and perch. There is also a 


species allied to the whitefish, a little larger than the herring, which is 


locally abundant, and is known by the fishermen as the siscowet or 
silver whitefish; the same fish is found in numbers at Oswego, among 
other places, but § is not identical with the siscowet of Lake Supeney 
which is a variety of trout (Salvelinus). 

Statistical statement.—The number-of fishermen in this section in 1885 
was 22. They had the following outfit: 3 gill-net boats and 13 other 
boats, worth $306; 30 sturgeon gill-nets, worth $150; 21 whitefish 
gill-nets, worth $120; 100 herring gill-nets, worth $495; 3 seines, worth 
$80; 9 fyke-nets, worth $160; other apparatus and shore property, 
worth $140. The amount invested in the fisheries was $1,451. 

The fish taken in 1885 comprised 25,000 pounds of herring, 10,900 
pounds of whitefish, 10,000 pounds of sturgeon, 9,300 pounds of bass, 
9,000 pounds of bull-heads, 1,500 pounds of trout, and 5,000 pounds of 
perch, pickerel, suckers, eels, ete.; the total catch being valued at 


$2,500. 


105. MONROE COUNTY, NEW YORK, BETWEEN BRADDOCK’S POINT AND 
CHARLOTTE. 


Physical characteristics of the section.—Between Braddock’s Point on 
the west and Charlotte on the east, a distance of 7 or 8 miles, the sandy 
shore is broken by a Series of five deep indentations—Braddock’s Bay, 
Cranberry Pond, Long Pond, Buck’s Pond, and Round Pond. These 
bodies of water are from one-half a mile to 2 miles long and average 


about three-quarters of a mile in width. The depth of water varies 


from 4 feet in Round Pond to 13 feet in Cranberry Pond. Cranberry 
Pond and Long Pond, and Buck’s Pond and Round Pond are connected, 
during a portion of the year at least, by narrow channels. 


__ Angling.—This is the only kind of fishing sanctioned in these ponds. 


They are favorite resorts for pleasure parties from Rochester and else- 
where in the state, and are carefully watched by the game constables 
and sporting clubs, and net and trap fishing, except illicitly at night, 
is pretty thoroughly broken up. As in nearly every other locality on 
Lake Ontario, the commercial fishermen and the laws are at variance, 
and a good deal of seining and fyke-netting under cover of darkness is 
to beexpected. At Long Pond there is a good hotel kept up by sports- 
men, nearly a thousand of whom visit the place annually. 
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Fishermen.—Most of the people in the whet of thes pauses of 
water are farmers, who fish to some extent at certain seasons. North : 
Greece, a village of 250 people, about 6 miles from the lake, is the post- - 
office for the people near Braddock’s Bay and the three western ponds, — 
while Mount Read is the post-office of those living in in the vicinity of 
Round Pond. 4 
Charlotte and its fisheries.—Charlotte is on the west bank of the Ocal 
essee River, at its mouth, about 8 miles from Rochester. From each — 
side of the mouth of the river a pier extends three-quarters of a mile _ 
into the lake. East of the town the shore is sandy, and it is here that — 
the fishermen haul their seines; to the west the beach is made up of — 
stones and gravel. Charlotte has about 1,000 inhabitants and is grow- — 
ing rapidly. It is a great place of summer resort—the Coney Island of — 
Rochester—and some very fine hotels and cottages were in course of — 
construction in the fall of 1885. The fishery interests are of compara- — 
tively little importance, and the business is carried on at the risk of — 
imprisonment and seizure of property. It is asserted that many tons 
of fish could be taken here annually and that a flourishing industry — 
could be established, were it not for the law. 4 
A small Canadian vessel laden with fish for Rochester stops at Char- — 
lotte about once a week. q 
Kinds of fish taken.—The species caught in this section of the lake 
are principally herring, bull-heads, bass, pickerel, whitefish, perch, sun- 
fish, and eels. -Several fishermen expressed the belief that whitefish — 
were becoming more abundant. The average weight of the specimens 
caught was about 6 pounds, although numbers of fish weighing 12 or 13 
pounds were secured off Long Pond in 1885. 
Disposition of catch.—Most of the fishermen sell their fish to peddlers; 
a few dispose of them directly to customers in the villages and towns — 
near the lake. The few fish salted are herring, for home consumption. — 
Summary.—In 1885 there were 53 men engaged in fishing in this sec- 3 
tion, of whom 26 were professional and 27 semi-professional fishermen. | 
The apparatus consisted of 42 boats; 75 whitefish and trout gill-nets, — 
16,420 feet in length; 152 herring gill-nets, 25,000 feet in length; 11 
seines, 4,830 feet in length; 116 fyke-nets, and miscellaneous apparatus — 
and shore property, the total value of all of which was $3,995. 4 
The following was the catch in 1885: 37,200 pounds of bull-heads, q 
32,950 pounds of herring, 16,000 pounds of bass, 12,000 pounds of pick- — 
erel, 1,900 pounds of whitefish, and 15,200 pounds of mixed fish, such — 
as perch, eels, suckers, and sunfish. Five half-barrels or 500 pounds of - 
herring were salted. The total value of the catch was $6,700. | 


106. IRONDEQUOIT BAY AND VICINITY, MONROE COUNTY, NEW YORK. 4 : 
The bay and its,surroundings.—Irondequoit Bay is 4 miles east of — 
- Charlotte and 6 miles from Rochester. It extends due north and south, — 
and is 6 miles long and about a mile wide. The shores are high and 
rocky, except at the northern end, where a narrow strip of sand sepa- 
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rates the bay from the lake. A channel only 30 feet broad, over which 
_ is a bridge, connects the two bodies of water. Towards the middle of 
- the bay the water becomes quite deep, varying from 5 to 13 fathoms. 

_ Pierce’s Station, the railroad center and post-office of the neighborhood, 


is on the east side of the bay near its mouth. Directly opposite, on the 
west side, is the little summer resort of Sea Breeze. 

Fish and fishing in the bay.—The state fish commissioners have spent 
much time and money in stocking Irondequoit Bay, and have made it 
one of the largest and finest localities for pleasure fishing in the world. 
The water teems with fine bass and pickerel, large perch and bull-heads, 
and other minor varieties, and it is estimated that twenty-five thousand 
sportsmen and anglers visit the bay annually. Live bait is used almost 
exclusively, and quite a business in minnows has been established on 
the bay; there are twelve dealers who claim to sell $200 worth of min- 
nows each during some seasons, this sum representing over one million 


minnows. Seine, net, and trap-fishing is prohibited by law, and the 
game constable is kept thoroughly occupied in carrying out the pro- 


visions of the statutes. Many seizures of fishing apparatus occur, but 
nevertheless numbers of fyke-nets are set and seines hauled on dark 
and stormy nights. 

Other fishing-grounds.—On the sand-bar between Pierce’s Station and 
Sea Breeze large quantities of fish have been landed in past years. At 
the present time there are five men wholive here in their huts and fish 
from May to November, using gill-nets, fykes, and seines. In 1870 and 
prior thereto, when pound-nets were used off Pierce’s Station and Ironde- 
quoit Bay, large numbers of whitefish were taken ; of late years the fish 
have been very plentiful, but only comparatively small quantities have 
been caught. There is a little fishing carried on at Nine Mile Point by 
men from Webster, a small inland village. The fish are sold to peddlers 
and to the keepers of hotels at the mouth of the bay. None of the fish 


are salted or smoked. 


Hetent of commercial fisheries.—In 1885 there were 22 fishermen here, 
10 of whom were professional and 12 semi-professional. The outfit was 
made up as follows: 2 gill-net boats and 9 other boats; 10 whitefish 
gill-nets, 2,537 feet in length; 15 herring gill-nets, 4,950 feet in length; 
14 seines, 6,270 feet in length; 33 fyke-nets; and miscellaneous and 
shore property. The total value of the apparatus was $2,530. 

The catch in 1885, including the fish taken by anglers in Irondequoit 


Bay, amounted to 31,500 pounds of bull-heads, 32,000 pounds of bass, 


12,000 pounds of herring, 10,500 pounds of pike, 5,500 pounds of eels, 
6,200 pounds of whitefish, 6,600 pounds of perch and suckers, and 
240,000 minnows used for bait; the total value being $11,750. 
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107. WAYNE COUNTY, NEW YORK, FROM THE WESTERN COUNTY-LI IN 
TO AND INCLUDING BIG SODUS BAY. Be 


Principal fishing centers.—The coast line of Wayne County, west of 
Big Sodus Bay, is about 22 miles in length. Midway the strip, at the | 
mouth of Salmon Creek, is Pultneyville, a town of 500 people, the larger 
number of whom are farmers. About 1875 it was a fishing center of 
considerable importance, but ten years later most of the fishing was _ 
done by pleasure parties. Hel-spearing on quiet nights by the light. 
of a jacklamp engages the attention of perhaps a dozen people, but | 
beyond this there is no regular fishing of any consequence at this 
place. West of Pultneyville, about 4 miles from the lake, are the vil-— 
lages of Lake Side and Furnaceville, which have a population of 200 — 
each, and are the post offices of the fishermen on the adjacent shore of 
the lake. The principal fishing-ground is off Bear Creek, where, as at 
Pultneyville, there is some spearing of eels. Along the coast, between 
Pultneyville and Sodus Point, there is a good deal of fishing, especially _ 
off Salmon Creek, 2 miles west of the point, where whitefish, omcaae i 
other species, are Gales in considerable numbers. 

Big Sodus Bay and its fisheries.—This bay is 5 miles long, and has an 
average width of 2 miles, although at its mouth it is 34 miles wide. 
The depth of water is from 34 to 7 fathoms. Prior to 1879 or 1880 
pound-nets and other nets were used extensively in the bay, but since 
that time no netor trap fishing has been permitted. On the shores of the. 
bay aretwolarge hotels, and several parties hire boats to the anglers by 
whom the place is patronized during the summer. At the west side ~ 
of the mouth of the bay is Sodus Point, acommunity of 600 people, whoare © 
chiefly farmers and mechanics. The harbor, which is in the bay, is one 
of the finest on the lake, and is kept in good condition by the govern- | 
ment. There are a railroad, grain elevators, and large coal docks 
in the place, and the largest steamers can enter and transfer their 
cargoes. On the east side of the mouth of the bay is Lake Bluffs, a 
camp-meeting ground, with hotels and cottages. IT ishing is carta 
on principally by anglers. Port Glasgow, at the head of the bay, is a 
favorite place with sportsmen, who use trolling-lines and catch numbers 
of bass, bull-heads and pike. Three miles from the lake on the east side 
of the bay is Lummisville, a hamlet of 100 people, mostly farmers, who 
fish only for their own use. Off Sodus Bay the bottom of the lake is 
very hard and uneven, and when pound-nets were employed it was 
difficult to set the stakes. At the present time the fishing-grounds are 
3 to 5 miles from the shore. Sodus Point at one time had the reputa- 
tion of being one of the very finest fishing localities on the lake. It was 
particularly noted for the excellent seining-grounds in the immediate 
vicinity. 

Kinds of apparatus and when used.—The apparatus consists of white 
fish, herring, and sturgeon gill-nets, seines, trap-nets, fyke-nets, an A a 


a 
a 


FISHERIES OF THE GREAT LAKES IN 1885. ; ae 


few set-lines and spears. The traps, fykes, and spears are employed 
more or less at all seasons, while the nets and seines are fished only 
during the spring and fall. 

_ Species occurring in this section.—Bass, bull-heads, pike and pickerel, 
herring, whitefish, sturgeon, eels, and a very few suckers are the kinds 
of fish caught. Whitefish of large size are taken, being especially 
abundant off Sodus Bay, where the average weight of the fish is 64 
pounds. <A few sturgeon are taken 2 miles west of Sodus Point, off 
Salmon Creek. No trout were landed in 1885, although about 1,600 
pounds were secured in the previous year, 

Disposition made of catch.—A small proportion of the fish are reserved — 

for home consumption, and a few are shipped to New York, but the 
larger part of the catch is sold to peddlers and to the people of the in- 
land towns and villages near thelake. Only one man salted his fish in 
1885, six half barrels of herring being the quantity thus prepared. 
- Statistics.—The number of men engaged in the fisheries was 47, LL 
being professional and 36 semi-professional fishermen. Their appa- 
ratus consisted of 8 gill-net boats and 41 other boats; 10 sturgeon gill- 
nets, with a total length of 3,300 feet; 157 whitefish gill-nets, 54,120 
feet long ; 98 herring gill-nets, 31,268 feet long; 8 trap-nets; 11 seines, 
6,338 feet long; 120 fyke-nets ; 3,750 feet of set-lines, with 250 hooks; 
and shore property and other apparatus. The capital invested in boats 
was $1,200; in gill-nets and seines, $2,041; in traps, fykes, and lines, 
$1,879; and in shore property and miscellaneous apparatus, $1,130, 
giving $6,250 as the total value of fishing property. 

The number of pounds of the different kinds of fish taken in 1885 
was: Bass, 46,185 pounds; bull-heads, 20,650 pounds; pike and pick- 
erel, 18,570 pounds; herring, 9,000 pounds; whitefish, 8,040 pounds; 
sturgeon, 5,000 pounds; eels, 600 pounds; suckers, etc., 120 pounds. 
Six hundred pounds of the herring were salted. To the above should 
be added 50,000 minnows used for bait. The total value of the products 
was $7,100. 


108. WAYNE COUNTY, NEW YORK, BETWEEN EAST BAY AND THE COUNTY- 
LINE. 


i Fisheries of East Bay.—This section of coast is 10 miles in length, and 
is very rocky. Two miles from Big Sodus Bay is a small indentation, 
about three-quarters of a mile long and half a mile wide, known as Hast 
Bay, which is from 5 to 8 feet deep. It is the principal fishing-ground 
of the farmers and others in the vicinity and of the inhabitants of 
~  Huron.and North Huron, small post-offices to the south. The fishing 
is of no very great importance; a few seines are drawn, and trap-nets 
and fyke-nets set in the bay in violation of the law, and there is a little 
pleasure fishing during the summer, but beyond this nothing is done. 
A party of men fish throughout the entire year, using fykes with lead- 
ers and wings, a style of net nearly unknown elsewhere in Lake On- 


_tario, and catching bull-heads almost exclusively. The latter are th 
most abundant fish in the bay; there are also pike, perch, and eels. 
Port Bay and vicinity.—Port Bay is 2 miles farther east and is twice - 
the size and four or five times the depth of the preceding. On its shores _ 
are hotels for the accommodation of anglers, who, to the number of three 
hundred, visit the place annually and fish for bass and pike. The post : 
offices in the vicinity are Woleott and North Wolcott, which are 5 and | 
3 miles, respectively, from the bay. The people in the vicinity are all — 
farmers, who take fish chiefly for their own use; a few sell to peddlers, _ 
anda smaller number ship to Rochester. Only one fisherman salted — 
any of his catch. The apparatus is similar to that in East Bay, with — 
the addition of a small number of gill-nets and set-lines. There is a — 
little fishing carried on at the mouth of Red Creek, 2 miles east of the — 5 
bay, by a fisherman from North Wolcott. t : 
Men, apparatus, and catch in 1885.—Sixteen men, including 5 profes- | 
sional fishermen, were employed on this division of the coast. Their = 
outfit consisted of 13 boats; 4 whitefish gill-nets, with a total length of — 
1,320 feet; 5 seines, 1,548 feet long; 5 trap-nets; 60 fyke-nets; 1,500 — 
feet of set-lines, with 100 hooks; and miscellaneous and shore prop- | 
erty, the value of all of which apparatus was $1,325. 
The catch included 17,100 pounds of bull-heads, 4,600 pounds of q 
bass, 4,100 pounds of pas ,600 pounds of pike and pickerel, 2,000 4 
pounds of herring, and 700 pounds of perch; of the herring, 1,000 — 
pounds were salted. The total value of the catch was $1,550. a 


109. LITTLE SODUS BAY AND VICINITY, CAYUGA COUNTY, NEW YORK 


Topography of the section. —Little Sodus Bay is about a mile from thal 
western line of Cayuga County. It is 24 miles long and a mile wide, | | 
with 4 to 6 fathoms of water. Near the head of the bay is the village — 
of Fair Haven, the post-office of the people residing in vicinity of the — 
southern end of the bay. There is no harbor here, but at North Fai Ge 
Haven there is a good port with 6 fathoms of water. The place is a_ 
railroad terminus, with large coal and ore docks, and MRATKES at which 
the largest steamers can lay. 5 
Between this bay and Oswego, a disfance of 13 miles, the shore is 

rough and stony, and affords no spawning grounds for whitefish, but 

excellent feeding-grounds are said to exist off the mouth of the bay 
Fishing in the bay and vicinity —The bay is a favorite resort for a = : 
elers who come hither in large numbers during the season and fish from 
boats hired from the keepers of hotels, three of which are on the shores” , 
of the bay. The water abounds in bass, bull-heads, and pike, the bass 
being particularly numerous; sturgeon and eels also occur. A short 7 
time ago Little Sodus Bay yielded a great many fish, but within the ls 
few years there hasbeen a falling off in the catch owing to the law forbid- 
ding the use of traps and nets, and the fishermen have been setting h 
from Canada to supply their orders. Three men from Oneida Lake fish 
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3 in the bay with sturgeon and trap nets during a part of the year. In 
the lake off the bay whitefish and sturgeon are taken in small quanti- 
ties. There is a little fishing in Blind Sodus Bay, west of Little Sodus 
_ Bay, pike, bass, and bull-heads being the varieties caught. The fisher- 
~ men sell most of their fish to peddlers, shipping only a few to Roches- 
ter and Syracuse. No fish were salted in 1885. 

Statistical enumeration.—Eleven professional and 6 semi-professional 
- men were engaged in the fisheries at Little Sodus Bay in 1885. The 
apparatus used consisted of 8 gill-net boats, 8 other boats, and 2 eol- 
lecting boats; 7 sturgeon gill nets, 3,960 feet in length; 48 whitefish 
 gill-nets, 15,080 feet long; 26 trap-nets; 5 seines, 1,815 feet long; 23 
fykes; and wharves and other property. The capital invested in boats 
was $1,430; in nets-and secines, $539; in traps and. fykes, $1,145; in 
shore property, etc., $280; the total value of fishing property being 
$3,394. 
| The amount of fish taken in 1885 was 34,000 pounds of bull-heads, 
~ 18,300 pounds of bass, 17,000 pounds of pike, 1,700 pounds of eels, 1,200 
- pounds of sturgeon, and 300 pounds of whitefish, the value of the entire 
— eatch being $3,550. F 


110. OSWEGO AND VICINITY, OSWEGO COUNTY, NEW YORK. 


Fishery interests of Oswego.—This city, the center of trade on Lake On- 
tario, isat the mouth of the river of the same name. Its 24,000 inhabitants 
are mostly engaged in mercantile pursuits. The fishery industry is com- 
_ paratively insignificant, only about half a dozen men having such a 
- vocation, and these not fishing regularly. The people of Oswego are 
~ not dependent on the fisheries of the vicinity for their supply of fish, 
but get the latter from Erie, Buffalo, and Sackett’s Harbor, through 
_ dealers who buy Canadian products chiefly and hence it appears that 
- nearly all of the fish eaten in Oswego come from Canada. The great 
4 antipathy felt by the inhabitants of Oswego toward the regular fisher- 
_ men of the place has had the effect of indirectly throwing the fish trade 
of the place into Canadian hands. 

Fishing grounds.—T he best grounds are 2 to 5 miles in the lake, north 
_ and east of Oswego; there is also some fishing in the river. On the 
- shore near Southwest Oswego, a small village whose inhabitants are 
principally farmers, there are good bass fishing grounds at Lewis’ Bluffs. 
~ About 1,500 pounds of bass were taken here in 1884, the fish averaging 
_ 1$ pounds in weight. Three miles west of the Bluffs, at the mouth of 
_ Hight-Mile Creek, there is a little fishing in the spring, and one of the 
_ farmers in the neighborhood hauls a small seine in the creek. 
_ Angling.—Pleasure fishing at Oswego is participated in by a large num- | 
ber of people. The season begins about the first of June and continues 
— until September. Bass and pike are caught with hand lines off the 
piers and from boats, minnows being used for bait. 
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Commercial fishing. —This is done with gill-nets and set-lines. : 
latter were very extensively used at one time, but are now almost d dis- 
carded. Gill nets are fished chiefly for whitefish, there being no herring 2, 
while the other species are taken on set-lines. small steamer value 1 
at $300 is used to collect the fish on the grounds. , 

Species.— Whitefish are the most important and abundant fish caught 
inthis section. There is a small variety called by the fishermen ‘ sis- 
cowet” and “silver whitefish,” already mentioned as occurring in Mon- 
roe County, which is quite plentiful. It weighs from 14 to 2 pounds” 
and sells almost as readily as the common whitefish. Bass and pike 
rank next as regards number and value. Hels, perch, mullets, and a_ 
few shad are alsosecured. No sturgeon, herring, or bull-heads were 
taken in 1885. The fishing season is the spring and fall, only anglem™ 
fishing during the summer. 

Statistical statement.—Kighteen men were engaged in fishing in this 
region in 1885, 8 of whom were professional fishermen. They used the 
following Era aatne : 1 collecting tug, 3 gill-net boats, and 10 other 
boats; 93 whitefish gill-nets, 35,473 feet long; 20 herring gill-nets, | 
8,250 fap long; 36,400 feet of oe Hines, with 2,460 hooks; together 
mith shore niaCeeen and accessories. The total capital invested in the 
fisheries was $1,362. a 

The catch for 1885 was 13,595 pounds of whitefish, 12,990 pounds of 
bass, 3,450 pounds of pike, ie 100 pounds of eels, 1,900 noses of mul- 
lets, 656 pounds of perch, and a few shad; 30,000 minnows were used 
for bait. The total value of fish taken wae 8 $2,395, 4 


111. OSWEGO COUNTY, NEW YORK, BETWEEN NINE-MILE POINT AND — 
PORT ONTARIO. 


General remarks.—Off the shore immediately north of Oswego there 
is no fishing, and it is not until Nine-Mile Point is passed that any fish- 7 
ing communities are found. The strip of coast included within the 
above limits is 10 miles long, and marks the southern boundary of 
~ Mexico Bay. Two,miles east of Nine-Mile Point is Point Pleasant, 2 
place somewhat noted for its bass fishing; the bass spawn on sh 
gravel-beds just off the Point, and anglers, to the number of 700, vial 
the place and fish mostly from boats. This is the only kind of fishing 
earried on here. At the mouth of Little Salmon Creek are fishing 
grounds that are worked by people connected with the life saving sta- 
tion on the right side of the creek. Bass and pike are caught here a 
pleasure parties, minnows being used for bait. On this creek, a mile 
from the lake, is the village and post-office of Texas, with 200 Deana 
all farmers, who are not now engaged in fishing. The inhabitants of 
Daysville, a small village 3 miles from the lake, fish off the mouth o of 
Grindstone Creek, fykes being the apparatus used; only one man 
this place is a lar fisherman, the others being farther who depal nd 
more or less on the water for their supply of food. ae 
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_ Statistics of the fisheries.—The fishermen in this locality in 1885 
- numbered 6, none being professionals. The apparatus was as follows : 
6 boats, 10 herring gill-nets, 4,125 feet long; and 20 fyke-nets. The 
total value of the fishing property, including shore accessories, was © 
$565. 

_ The catch in 1885 was 7,000 pounds of bass, 6,700 pounds of bull- 
- heads, 1,000 pounds of pike, 500 pounds of eels, and 300 pounds of her- 
ring. Ten thousand minnows were bought from dealers and used for 
“bait. The total catch was valued at $950. 


112, PORT ONTARIO, OSWEGO COUNTY, NEW YORK. 


Past and present fishery interests.—This place is situated on Salmon 
_ Creek, three-quarters of a mile from the lake. What was once a good 
- harbor is now filled with sand, the wharves have been washed away, 
- and the whole village has a run-down aspect. The 300 people who live 
here are nearly all Americans and are engaged in agricultural pursuits. 

There was a time when Port Ontario was a fishing center of considerable 


2 importance and a live business community; and it is thought that the 


increase of fish which fishermen are hoping for, and which some even 

predict for the near future, will restore it to its former state of activity 

and enterprise. The fishing grounds are at the mouth of the creek and 

in the lake as far as 20 miles from the shore; there is also a little sein- 

ing on the smooth, sandy beach north of the town. Prior to 1880 
- seining was the principai mode of fishing, but since that date gill-nets 
have been used almost entirely, and the seining grounds are practically 
- deserted. 
Kinds of fish taken.—The whitefish is the most important species at 
Port Ontario. It appears to be periodical in its abundance, owin g to 
peculiarities in its migrations the causes for which are as yet imper- 
fectly understood. Fishermen think that the direction of the prevail- 
_ ing winds has some influence on the appearance and movements of the 
fish. In 1885 the fish taken were rather larger than those caught the 
previous year, and there was also aslight increase in their abundance. 
The spring and fall are the times when fishing for whitefish is carried 
on. Next in importance is the sturgeon, which is caught in gill-nets 
_ and on set-lines during the entire open season. Bull-heads and eels 
_ are plentiful. Pike, herring, and bass are not common. 
Markets and prices.—The fish are sold to peddlers or shipped to New 
- York, Syracuse, and Oswego. Only a very few herring are salted. 
_ The prices received for fish at Port Ontario are: Whitefish, 8 centsa 
_ pound; sturgeon, 4 and 5 cents; bull-heads, 4 and 5 cents; herring, 4 
_ cents ; pike, 5 cents; eels and suckers, 3 and 4 cents. 

Enumeration of men, apparatus, and catch.—There were 24 men en. 
gaged in fishing at Port Ontario in 1885, 10 being professional and 14 
-semi-professional fishermen. The apparatus they possessed consisted 
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of 10 gill-net boats and 18 other boats ; 93 sturgeon gill- a 32, 500 
length ; 157 whitefish gill-nets, 57,905 feet in length; 42 herring eill- 
nets, 13,800 feet in length ; 9 ‘sine -nets; 1 seine, 1,650 feet in length ne 
32 fyke- Eat: ; 34,500 feet of set-lines, with 2,300 Hingis and miscella- 
neous and shore property. The capital invested in boats amounted t to. 
$990; in nets and seine, $1,430; in traps, fykes, and lines, $733; in 
other apparatus, and wharves, etc., $1,935. The total value of the 
fishing property was $5,088. ; 

The following figures show the number of pounds of each species: f 
landed in 1885: sturgeon, 24,065 ; bull-heads, 16,350; whitefish, 14,350; - 
eels, 4,350; suckers, 2,000; pike, 1 900; herring, 1,500 ; bass, 300. Four 
puidrod svuads of boii were salted. The total value of the catch — 
was $3,210. 


113. OSWEGO COUNTY, NEW YORK, NORTH OF PORT ONTARIO. 


Fisheries-of North Little Sandy Pond.—The sandy coast of Oswego — 
County, between Port Ontario and Jefferson County, extends in a 
straight line for its entire length, a distance of 64 miles. All the fish- 
ing along this shore is done in or off North Little Sandy Pond. This— 
pond or bay is 34 miles long and 2 miles wide, the water off the shores | 
being from 7 to 18 fathoms deep. Communication with the lake is estab- — 
lished by means of a channel 50 feet wide and a few feet in depth, at 
the southern end of the pond. About twenty-five gill-net, seine, set- — 
line, fyke, and trap-net fishermen live on or near this body of water, | 
and the place is also visited by people from Sandy Creek, a village of — 
1,100 inhabitants, 4 miles from the pond. Of late the locality has be- — 
come a somewhat popular resort for anglers, who make their headquar- - 
ters at the hotel at the mouth of the pond. A game club of Oswego 
claims the pond asa hunting ground for ducks, etc., but fishing here has © 
not been stopped as yet. The extreme northern portion of the pond is” 
in Jefferson County and is fished by a man from Ellisburgh, whos 7 
catch and apparatus will be included in the statistics ot that county. — 

The narrow sand-strip which separates the pond from the lake is an 
excellent seining ground,but it is not used, because the fishermen fear 
that their seines will be seized. The fishing-grounds in the lake are 
directly off the pond. i 

Syvecies.—Bull-heads are by far the most abundant species, spawning 
in immense numbers just at the mouth of the pond. Sturgeon are 5 
caught in considerable quantities with gill-nets and set-lines. 

Whitefish are not plentiful, but are becoming more so. Bass, pike, 
and perch are fairly common in the pond, and are mostly taken by y 
anglers. Hels, herring, and suckers complete the list. 

Sale of fish—Many of the fish are sold to peddlers; some are sonal te 
New York, by way of Sandy Creek; while a fish-dealer at Channa 
gets the Cidpsexst number. The peices vary but little from those in ad 
jacent sections. “< 
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a cag 
ss Statistics of the Jisheries.—Fitteen professional and 21 semi-profes- 
gional fishermen were engaged in this section in 1885. The apparatus 
consisted of 7 gill-net boats, 24 other boats; 87 sturgeon gill-nets, 
34,640 feet long; 76 whitefish gill-nets, 29,696 feet long; 40 herring 
_ gill-nets, 13,200 feet long; 3 trap-nets; 10 seines, 15,759 feet long ; 126 
_ fyke-nets; 12,000 feet of set-lines, with 800 hooks; and wharves, build- 
ings, ete. The total amount invested in fishing property was $5,146. 
The relative abundance of the individual species is shown by the fol- 
lowing figures, giving the catch for 1885: Pounds of bull-heads taken, 
44,364; sturgeon, 12,000; bass, 4,600 ; pike, 4,390; eels, 2,712; white- 
’ "fish, 2, 600; herring, 1 2005" perch, 1 000; ;- suckers, ‘ 200. The total value 


P of the fish sustiee was $3,250. 


- 114. JEFFERSON COUNTY, NEW YORK, FROM THE SOUTHERN COUNTY- 
LINE TO STONY POINT 


Character of the shore.-—The southern section of this coast is an almost 
_ unbroken sand beach, while the northern portion is rocky and uneven. 
To the south, a few rods inland, is the extreme upper part of Little 
Sandy Pond; beyond this the shore is broken by Big Sandy Creek and 
Pond and Stony Creek. 

Settlements and fishing grounds.—There are no settlements imme- 
' diately on this shore. A few miles from the lake, on the South Branch 
_ of Big Sandy Creek, is the village of Ellisburgh, which is the post-office 
of the people in this part of the county. The inhabitants are all 
farmers, some of whom engage in fishing. The mouth of Big Sandy 

Creek and Big Sandy Pond are the principal grounds where: fishing is 
carried on. One mansets his nets in Little Sandy Pond. Only a very 
-littie fishing is done in the lake. 

Woodville is a small community of farmers on the North Branch of 
Big Sandy Creek. At one time the fishery interests of the place were 
_of considerable importance; seining, in particular, on the lake adjacent 

to the village was a favorite occupation for a number of people; but 
now the fishing interests are unimportant. 

_ Half-way between Big Sandy Creek and Stony Creek are deserted 
-seining grounds that were extensively worked until the year 1881, 
when the desirable fish became scarce. 

Apparatus of capture.—Throughout this section of the lake fyke-nets 
are the apparatus most extensively used. The fishermen of Ellisburgh 
use them exclusively, and make them at home. The nets have leaders 
about 200 feet in length, and have a 24-inch mesh. Many nets are left 
in the water during the winter, a hole being cut in the ice through 
which to take the fish. Gill-nets are employed in taking sturgeon, her- 
ring, and whitefish. Suckers are speared through the ice toaslight 
» extent. 

Kinds of fish caught.—Bull-heads are the most abundant fish in Big 
Sandy Pond and at the mouth of Big Sandy Creek. Sturgeon are 
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Sandy ons Whitefish are scarce; only one fisherman hey, ae 4 
in 1885; these weighed from 1 to 2 Shand each, and were secured off — 
Big ae Creek. A few herring are taken in sine: off the shores 
adjacent to Ellisburgh and Woodville. Pike, suckers, eels, perch,and _ 
bass also occur in the pond and creeks. s 
Lxtent of the jisheries.—Thirteen professional fishermen and 6 who — 
fished during only a part of the year were engaged on this shore in — 
1885. They had the following apparatus: 8 gill-net boats and 10 other 
boats; 55 sturgeon gill-nets, 18,150 feet long; 22 whitefish gill-nets, 
9,260 feet long; 41 herring gill-nets, 13,530 feet long; 104 fyke-nets; 2 
seines, 990 feet long; and miscellaneous apparatus, ete. The total | 
value of the fishing property and outfit was $3,030. 
The fish landed in 1885 consisted of 18,900 pounds of bull-heads, 
9,870 pounds of sturgeon, 4,125 pounds of eels, 4,000 pounds of herring, 
2,675 pounds of pike, 1,000 pounds of perch, 700 pounds of suckers, 625 
pounds of whitefish, and 500 pounds of bass. The total value of the 
catch was $1,770. 


115. STONY ISLAND AND GALLOO ISLAND, JEFFERSON COUNTY, NEW — 
YORK. 


Geography of the islands.—These are large islands northwest of Stony — 
Point, Stony Island being 24 and Galloo Island 6 miles from the shore. 
Extending lengthwise of the former island is a pond or bay 2 miles — 
long and one-eighth of a mile wide; it has connection with the lake — 
through a very narrow channel, which runs into Dutch John’s Bay, on 
the northwest side of the island; the depth of water in this pond is © 
from 8 to 27 feet. The shores of Galloo Island are low and marshy, ex- — 
cept a portion of the northwestern side, where the woods abut on the 
lake. The gravel beds around these islands are supposed to be the 
Spawning grounds of the whitefish and trout; such at least is the ~ 
opinion of the fishermen. Cape Vincent, Sackett’s Harbor, and Chau- ~ 
mont fishermen visit the fishing grounds in this locality at certain 
periods, and a few men, with their families, make the islands their per- 
manent abode. There are several cottages and a boarding-house at 
the upper end of Stony Island at which sportsmen stop in summer. 
One fisherman on Galloo Island has an ice-house in which his fish are 
packed until a collecting boat from Chaumont comes for them. q 

Species and abundance.—Sturgeon are quite numerous off the islands, 
and are caught in gill-nets and trap-nets at all seasons when there is no 
ice. Whitefish are of small size but more plentiful than for some years: 
past. Trout are fairly common. The long pond on Stony Island 
abounds in pike, bull-heads, and bass; these are caught only by sports- 
men, however, the regular fishing for these abundant species being car- : 
ried on off the shores, fyke-nets and trap-nets being used. Herring are 


taken in considerable numbers, and, except in the case of a small portion 
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of the catch of one man, all were salted. A large part of the fish taken 
in this section are sent to dealers in Chaumont, Sackett’s Harbor, and 
_ Cape Vincent, who advance supplies to the fishermen and take fish in 
_ payment. 

_  Statistics.—There were 15 regular fishermen employed around these 
_ islands in 1885. Their apparatus comprised 18 gill-net boats; 309 stur- 
_ geon gill-nets, 101,570 feet long; 35 whitefish and trout gill-nets, 11,550 
_ feet long; 10 herring gill-nets, 3,300 feet long ; 16 trap-nets; 21 fyke- 
_ nets; and accessories and shore property. The amount invested in boats 
was $855; in gill-nets, $1,900; in trap-nets and fyke-nets $875; in 
wharves, miscellaneous apparatus, etc., $1,050; the total value of the 
_ apparatus and other fishing property being $4,710. 

_ The amounts of the different kinds of fish landed in 1885 were 39,300 
_ pounds of sturgeon, 13,000 pounds of pike, 9,350 pounds of herring, 
_ 8,885 pounds of bull-heads, 7,460 pounds of bass, 3,180 pounds of white- 
fish, and 1,730 pounds of fod Nine thousand one hundred and fifty 
: Beoands of ite herring were salted. The total value of the catch was 
$3,340. ; 

116. HENDERSON BAY, JEFFERSON COUNTY, NEW YORK. 


_ Description of the bay.n—Henderson Bay is 6 miles long and from 14 
; to 3 miles wide. The shores of the bay are rather uneven, but not par- 
- ticularly rough or rocky. The water is from 4 to 7 fathoms deep, and 
the bottom of the bay isof mud and sand. Henderson Harbor is at the 
' southern end of the bay; in it, near the mouth, is Port Henderson, a 
village of 200 people, the majority of whom are farmers. The harbor is 
a favorite place of resort for anglers; the commercial fishermen, how- 
' ever, are few in number, owing to the great opposition to net-fishing 
_ and net-fishers, which deters many who have been extensively engaged 
' in the fisheries in the past from again resuming the business. 
Past and present forms of apparatus.—In 1875 and prior thereto there 
- was a large number of pound-nets in the bay, and whitefish and trout 
_ were caught in great quantities, but at the present time not a pound-net 
7 is set and the fishing is carried on almost exclusively with set-lines and 
 gill-nets. The set-lines are weighted with stones; the hook-lines or 
_ gangings are 2 feet in length, and are placed about 16 feet from one 
3 another on the ground-line or leader. Young herring are used for bait; 
fe these are blown up with air to keep them afloat, and the hook is run 
along the back, beginning at the tail. The bait thus prepared floats 
_ with the head upward and looks quite life-like. . Sturgeon and trout 
are caught in this way. Gill-nets are fished for sturgeon and trout; 
whitefish are also taken by this means, although only one man used 
_ such nets in 1885. Only a few fyke-nets are set in the bay; in these 
_ are caught bull-heads, bass, pike, and eels. A single trap-net completes 
the list of apparatus. 

_ Disposition of catch—More than half the herring landed in 1885 were 
_ salted by the fishermen for home purposes; a small percentage of the 

cer, Mis, 133——21 


trout was also thas prepared. The people of Haiisienn and a firm ¢ at 
Sackett’s Harbor bought most of the fresh fish. 
Statistical statement.—There were 10 men engaged in fishing i in Hen! 
derson Bay in 1885; of these only 2 were professional fishermen. The 
outfit of these men ‘consisted of 3 gill-net beats and 9 other boats; 40 
sturgeon gill-nets, 13,200 feet in length; 16 whitefish gill-nets, 5, 2 
feet in length; 52 pears gill-nets, 14,526 feet in length; 1 trap-net; 
fyke-nets; 37,500 feet of set-lines, with 2,500 hooks; and shore cop etil 
and accessories. The amount invested in boats was $330; in gill-nets 
fyke-nets, trap-net, and set-lines, $714; in wharves, buildings, and mis- 
cellaneous apparatus, $720; the value of the entire fishing outfit ‘oa 
$1,764. 
The following is the catch for 1885: 7,100 pounds of herring, 5,300. 
pounds of sturgeon, 3,810 pounds of ent: 2,250 pounds of bass, 2 “000 
pounds of whitefish, 1 ‘200 pounds of bull- heads; 500 pounds of eels, a r 
300 pounds of pike. Of the herring 4,100 pounds and of the trout 60 ) 
pounds were salted. The total value of the fish was $860. 
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117. BLACK RIVER BAY AND PILLAR POINT, JEFFERSON COUNTY, NEN é 
YORK. 


Black River Bay and its fishery interests.—Black River Bay is 6 wil 
long and 14 miles wide. Its upper third is shallow and almost unnavi- 
gable, while the lower part has an average depth of from 6 to 10 fathoms, 
the bottom being mostly mud. - Dexter is a village of 400 people at the 
head of the bay; its inhabitants are chiefly farmers and fishermen. 
The good harbor at this place is rendered almost. worthless by large © 
sand-bars which make it impossible for vessels or boats drawing a 
than 2 feet of water to reach the village. The fishermen residing het 
set their nets off Pillar Point. Sackett’s Harbor is the only other com- 
munity of any importance on the bay; it has a fine harbor, with deep Dp 
water, and is a railroad terminus. It has about 1,000 inhabinael who 
are, with a few exceptions, farmers of American birth. 

Pound-nets and traps.—Pound-nets were introduced into Black Riv 
Bay in 1850 by a man from Connecticut; from that time until a compara 
tively recent date they were almost fii vobaally employed by the fishes . 
men. Of late, however, their use has declined and they have been § 
completely superseded by the smaller and cheaper trap-nets that i 
1885 there were only six poundsin the bay or vicinity. The sameokia 
are to be observed here as in all other localities in Lake Ontario it 
which pound-nets were formerly set. ie 

Four men from Oneida Lake fish in the bay off Campbell’s Point fro On 
May to September; they use trap-nets, which, with boats and other a aC 
cessories, they send by rail to Sackett’s fiaxber ; 

Fisheries off Pillar Point.—This point is a large promontory sepal 
ing Chaumont and Black River Bays. At one time the fishing- grou 
off its shores were perhaps the best in the entire lake. This was Be 01 
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d a 1870. Since 1875 but little fishing has been done. Atthe present time, 
among the 700 people on the point, all of whom are farmers, there are 
many who were extensively and exclusively engaged in the fisheries, 
- whose fish-houses are still standing and whose apparatus is in waiting 
for the time when the fish shall return in their former numbers. 

Apparatus of capture.—In addition to the pound-nets and trap-nets © 
already referred to, fyke-nets are also in common use. Gill-nets are set 
for sturgeon, whitefish, and herring, the most netting being devoted to 

- the capture of the last-named species. A few set-lines are also fished. 

Abundance of the different species.—Bull-heads, pike, herring, bass, 
sturgeon, eels, whitefish, and perch are the important species occurring 
in Black River Bay and off Pillar Point, the order given representing 
the relative number of pounds of each kind of fish taken in 1885. 
Herring are here called “ ciscoes,” and are said to have gotten the name 
from a peddler who, about 1830, took them through the state and sold | 
_ them to the farmers and others as ‘‘Ciscoe’s herring.” Whitefish are 
very scarce, although a greater number of young fish were noticed in 
1885 than for many years previously. Fishermen attribute the large 
decrease of whitefish and the entire absence of trout to the alewives, 
which have died on the spawning-grounds in immense quantities, caus- 
ing other species to seek new quarters. At one time Horse Island, at 
the mouth of the bay, was a favorite spawning place for whitefish and 
trout, but the waters of this and other similar localities are now deserted, 
so far as the species in question are concerned. 

The fish trade.—Nearly all the fish caught in this section go to Sack- 
ett’s Harbor, except the few used at home by the fishermen. The 
latter get their twine and other supplies of the dealers, who take their 
_ pay in fish. At Sackett’s Harbor four shoresmen and four preparators 
were employed in 1885. The wharves, buildings, and apparatus, in- 
cluding a steamer and a boat used to collect fish from the outlying fish- 
ing grounds, and fish-cars, were valued at $18,200. The freezing ap- 
_ paratus at Sackett’s Harbor has a capacity of 300 tons. It is divided 

- into four apartments, up and down which run about a dozen galvan- 
_ ized iron pipes that are 18 inches in diameter. These pipes are filled 
with ice and salt from the floor above the freezer, and a waste-pipe 
_ carries otf the water accruing from the melting ice. About 400 pounds 
_ Ofice and salt are required to fill each pipe. Preparatory to freezing, 
_ the fish are allowed to remain in an ice chest during one night, and are 
_ then put in boxes and placed in the freezer, where they are subjected 
_ toatemperature of 10° below zero, Fahr. The expense of freezing is 
about 1 cent per pound, but by holding the fish thus treated until after 
the fishing season or until there is a great demand for them, an advance 
of 2-cents per pound is obtained over the ordinary price for unfrozen 
fresh fish. Only from one-fifth to one-fourth of the fish handled here 
are taken in American waters. 
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Statistics.—Sixty-six men were employ adj in the fisheries in 1885 ; 
these 24 were regular fishermen, 32 semi-professional fishermen, aiid 10 
shoresmen and preparators. The apparatus used was as followae 1 col-— 
lecting tug, 25 gill-net boats, 1 collecting boat, and 23 other boats; 80 
sturgeon gill-nets, 22,790 feet in length; 67 whitefish gill-nets, 14,350 — 
feet in length; 296 herring gill-nets, 62,535 feet in length; 6 pounda 
nets, 101 trap-nets, 188 fyke-nets; 12 000 feet of set-lines, with 2,000 — 
hooks; 150 fish-cars, together with wharves, buildings, and miscolia a 
neous property. The capital invested in boats was $6,070; in gill-nets, 
$2,365; in pound-nets, trap-nets, and fyke-nets, $9,376; and in other 
apparatus, wharves, buildings, and working capital, $13, 080, mene a 

total of $30,891 invested in the fisheries. ; 
~The amount of fish taken was 74,000 pounds of bull-heads, 32,000 — 
pounds of pike, 31,225 pounds of herring, 23,100 pounds of bass, 17,500 
pounds of sturgeon, 7,650 pounds of eels, 3,100 pounds of whitefish, — 
and 500 pounds of perch. Twelve thousand three hundred and seventy- — 
five pounds of the herring were salted. The total value of the fish was q 
$7,250. 4 


118. CHAUMONT BAY, THREE-MILE BAY, AND OFF POINT PENINSULA, — 
JEFFERSON COUNTY, NEW YORK. 


Chaumont Bay.—This extends about 7 miles from east to west and 3. 4 
miles or more from north to south. The bottom is of mud and clay, 4 
and the water is from 3 to 5 fathoms deep. At the northeast end, at — 
the mouth of Cat-Fish River, is the town of Chaumont, with 700 in- 
habitants, a large majority of whom are farmers. The harbor is good, 
with 10 to 14 feet of water. The fisheries do not amount to much, in 
proportion to the population. The fishermen set their nets in the bay, 
and also near Stony and Galloo Islands. 

Three-Mile Bay.—At the northern side of Chaumont Bay, about 3. 
miles southeast of Cape Vincent, Three-Mile Bay extends 2 miles in- ~ 
land, and at its head is the village of the same name. Its people are 
farmers and fishermen. At one time some ship-building was done here, 
but since the bay became obstructed with mud this industry has been 
discontinued; only smal] boats can now approach the place. Ten years” 
ago, this was a fishing center of considerable note; whitefish and other 
desirable species became scarce, however, and at aes almost entirely 
disappeared; the fisheries consequently declined. 
~ Point exten —This promontory forms the larger part of the 
southern boundary of Chaumont Bay, and is 6 miles in length and 3 i in 
width. It is connected with the main land on the northwest by a nar 
now strip, only a few yards wide. There are about four hundred people 
on this promontory, all farmers, who engage in fishing to a small ex- 
tent, none making a business of it. Six or eight years ago the reverse | 
~ was true; fishing was in the ascendancy and farming was of compa 
tively little importance. yi 
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Kinds of nets employed.—Pound-nets, which were so extensively used 
five years ago, have been almost completely replaced by trap-nets, and 
at the present time there are only seven pound-nets in Chaumont Bay 
or off the point, and five of these are set for alewives. Gill-nets and 
fyke-nets are the other forms of apparatus employed. 

Species and abundance.—In 1885, the principal fishing was for herring 
which were taken in gill-nets. In addition to these, bull-heads and pike 
were the only abundant species, although sturgeon, bass, and eels were 
not uncommon. Whitefish and trout are very scarce, the latter being 
particularly so. There was, however, a decided increase of whitefish 
in 1885 as compared with the previous year, and ampie testimony is 
at hand to show that whitefish are becoming more abundant. More fish 
two and three years old have been seen than ever before. 

Disposition of products.—Nearly four-fifths of the herring were cleaned 
and packed in salt in half-barrels, about one-third of which were sold at 
Chaumont where also most of the other fish are landed. A few fish are 
reserved by the fishermen for their own use. 

The trade.—The fishermen get their supplies from Chaumont and pay 
for them in fish. Two sail-boats that belong at Chaumont collect fish 
from Stony, Galloo, Grenadier, and Fox Islands. The fish are shipped 
to New York and other eastern cities, whitefish and trout each repre- 
senting one-twentieth of the entire amount; the larger part of these 
were obtained from Canada and many other kinds also come from there. 
Mr. Dewey has kindly furnished the following figures of the fish trade 
of Chaumont in 1885: 

Pounds of fresh fish purchased from fishermen: Whitefish, 10,000; trout, 12,000; 
sturgeon, 30,000; bull-heads, 16,000; eels, 10,000; other fish, including pike and pick- 
erel, bass, etc., 180,000. 

Number of half-barrels of salt fish bought from fishermen: Herring, 100. 

Number of half-barrels of fresh fish salted before shipping: Whitefish, 10. 
Average price per pound paid to fishermen for fresh fish : Whitefish, 6 cents ; trout, 
6 cents; sturgeon, 44 cents; bull-heads, 3 cents; eels, 3 cents; other fish, 4 cents. 
Manufacture of fish oil and guano.—This enterprise was inaugurated at 

Pillar Point in 1884. Operations were begun in a rather primitive way. 
A small seine, 198 feet long and 12 feet deep, was the only apparatus 
at first employed for capturing the alewives, which are used for making 
oil and fertilizer. The cider-press which was at firstemployed to express 
the oil proved wholly insufficient to utilize all the fish landed. The re- 
Sults of the year’s work were only 60 gallons of oil and 5 tons of fertil- 
_ izer. In 1885 great changes and improvements were made. The seine 
was discarded and five pound-nets were substituted in lieu thereof; ap- 
paratus that had been used in the manufacture of menhaden oil and 
Scrap was brought from Maine; and as a result the output of the factory 
— in 1885 was nearly ten times greater than that for the previous year. 
The methods pursued in 1885 were about as follows: The fish were 
_ taken from the nets with a scoop and transported in boats to the factory, 

where they were transferred to a car and run by steam to the top of 


— in 20 to 30 feet of water. Six or eight men from Oneida Lake fish nea if 
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the building; here a trap in the car was opened and four'cooking vats 
received the fish; steam was then allowed to enter and the fish were — 
cooked for twenty minutes; after draining for an hour, they were put — 
in circular perforated curbs holding 5 barrels of fish each, and a pressure 
of 90 tons was applied by means of a hydraulic press. The oil thus ob- — 
tained was purified in the usual manner and the scrap was dried and — 
ground, and sold to the farmers for fertilizing purposes. In connection — 
with this industry seven fishermen and three shoresmen were employed — 
in 1885. 7 
Statistics.—The men engaged in the fisheries numbered 64, ‘of whom | 
21 were professional fishermen, 36 semi-regular fishermen, anid 7 shores- — 
men and preparators, The fishing property consisted ee 23 gill-net — 
boats, 2 collecting boats, and 8 other boats; 185 sturgeon gill-nets, — 
34,550 feet long; 82 whitefish gill-nets, 14,685 feet long; 292 herring — 
gill-nets, 80,365 feet long; 7 pound-nets, 29 trap-nets, 121 fyke-nets; 1 — 
fish-car; and accessory apparatus and shore property. The capitalin- — 
vested in boats amounted to $1,585; in gill-nets, $2,560; in pound-— 
nets, trap-nets, and fyke-nets, $5,120; in wharves, buildings, ete., in- — 4 
eluding working capital, $7,770; giving as the total sum invonial in 
the fisheries, $17,035. 4 
The catch comprised 50,000 pounds of herring, 37,300 pounds of bale : 
heads, 35,000 pounds of ke. 11,100 pounds of stanaeun: 9,730 pounds — 
of bass, 5,950 pounds of eels, 2,200 pounds of whitefish, 400 pounds of 
trout, and 1,000 pounds of miscellaneous fish. Of the ligne oa 4 
pounds were salted. To the above should be added about a million — 
alewives from which 500 gallons of oil and 63 tons of =e were z 
made. The total value of the fish was $6,945. 
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Relative importance of the fisheries.—Cape Vincent is a town of 2,000 — : 
people on the St. Lawrence River, 3 miles from the lake. The inhab- 7 
itants are nearly all farmers, of American birth. Compared with farm- — 
ing, the fisheries are of little importance and engage the attention of i 
only a small number of men. Within the last ten years interest in the 4 
fisheries has greatly declined, owing to a scarcity of fish. 

Fishing grounds.—The baie grounds of the fishermen of Cape Vin- a 
cent are Charity Shoal, and the waters of Grenadier and Fox Islands, 3 
no net-fishing being allowed in the river. Charity Shoal isin the lake, - 
6 miles from the head of the St. Lawrence; itis three-quarters of a mile” a 
long and a quarter of a mile wide, and is HE Ee to the depth of 5 is 
to 7 feet. Whitefish and trout spawn here in considerable numbers, 
The dimensions of Grenadier Island are 24 by 14 miles. Fox Island 
is irregular in shape, the greatest length being 13 miles, the greatest 
width three-quarters of a mile. Off these islands the fishing is done e 


the islands, their boats and nets being shipped by railto Cape va te 


om. 
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Angling.—The fine facilities for line-fishing in the vicinity of Cape 
Vincent attract many anglers; and a number of fishermen make a liv- 
-ing by transporting visitors to the fishing grounds in boats. Quite a 
trade in minnows used for bait has sprung up; one case is cited where 
a dealer sold $500 worth of such bait in a year. The minnows bring $1 
per hundred, and a careful estimate shows that about 600,000 were con- 
sumed in 1885. . 
Apparatus employed.—The fishermen use gill-nets, trap-nets, and fyke- 
nets, or “‘ hoop-nets,” as they are locally called. Gill-nets are employed 
_ chiefly in the capture of sturgeon, the use of these nets for taking white- ~ 
fish and trout having been to a great extent discontinued about four 
years ago, up to which time they were operated very extensively. Trap- 
_ nets have in a measure taken the place of the whitefish and trout gill- 
nets, and have, with a single exception, entirely superseded the pound- 
_ nets which were in vogue about five years ago. Trap-nets differ from 
pound-nets in that they are smaller, are not staked, and are closed at 
thetop. The bottom of the net is held in position by weights, and the 
top is buoyed with wooden floats. The trap is much cheaper than the 
pound and possesses a decided advantage in its being readily moved 
_ from place to place. The trap is provided with a leader about 500 feet 
: in length, with a 7-inch mesh, and wings 40 feet in length, with a 5-inch 
- mesh, while the body of the trap has a 3-inch mesh. A few sturgeon 
- and all the smaller kinds of fish are taken in these trap-nets. .The fyke- 
nets are similar to those used in other parts of the lake. Bull-heads, 
_ bass, pike, and eels are the kinds of fish to the capture of which the 
_ fyke-net is adapted. One pound-net and one seine complete the list of 
apparatus; these were used during a portion of the season on Grenadier 
Island. The fishermen usually make their own nets, getting twine and 
_ other materials from the fish-dealers of Cape Vincent, who take their 
pay in fish. 
_ Abundance of the different species—Of the species of fish landed at 
Cape Vincent sturgeon rank firstin importance. They are taken almost 
exclusively in gill-nets, which are set at all times when there is no ice. 
Pike are perhaps the most abundant fish, with the possible exception of 
_bull-heads. They are readily sold and some men fish only for them. 
Bass occur in considerable numbers, and are caught principally by 
anglers. Whitefish are very common; in fact in 1885 they were in 
greater abundance than they had been for many years, although their 
size was somewhat below the average. Trout are fairly common; the 
quantity actually landed, however, has been greatly reduced since stur- 
 geon fishing was inaugurated, and the same may be said to be true as 
_ regards whitefish. About a hundred and fifty shad were taken in 1885, 
this species having been introduced by the U.S. Fish Commission. 
_ Fish trade of Cape Vincent.—Nearly all the fish landed at Cape Vin- 
cent are bought by two dealers, who ship them to New York City. The 
_ wharves, buildings, and working capital devoted to this business were 
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valued at $26, 500, including $13,000 invested in Canadian property 
and $3,500 in can capital. Twenty men in the capacity of shoresmen 
and preparators were employed by the dealers. Be 
In 1884 the fish trade of Cape Vincent amounted to 575 tons, of which ; 
175 tons were frozen before shipment. The following year only 470° 
tons of fish were handled, of which 18 tons were frozen. In the former 
year about two-thirds of the fish were whitefish and trout, asomewhat 
higher percentage than in 1885. Canadian fisheries operated by the 
dealers furnished more than half of the supply. A detailed statement 
of the fish trade of Cape Vincent in 1885 is given in the bolle 
table: 
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Fresh fish | Average | Fresh fish | Fresh fish 
purchased | price |} salted be- | frozen be- — 
from paid per fore fore 
fishermen. | pound. | shipping. | shipping. — 


Name of species. 


Pounds. Cents. | Half bbls. | Pounds. 3 
: 
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Statistics of the jfisheries.—Forty-four professional fishermen, 9 semi- — 
professional fishermen, and 2 shoresmen and preparators were employed — 
in this region in 1885. The fishing property comprised 20 gill-net boats, 
1 collecting boat, and 16 other boats; 503 sturgeon gill-nets, 85,140 feet ~ 
in length; 180 whitefish and trout gill-nets, 17,325 feet in length; iW 
pound-net, 138 trap-nets, and 53 fyke-nets; 1 seine, 330 feet in length; 
and wharves, buildings, ete. The capital invested in boats was $2,330; 
in gill-nets, $2,975; in pound-net, trap-nets, and fyke-nets, $5,620 ; in | 
miscellaneous apparatus, shore property, and working capital, $27 ,490, 
the total value of the fishing outfit and accessories being $38,325. 

The fish taken included 130,900 pounds of sturgeon, 104,100 pounds 
of pike, 73,000 pounds of bull-heads, 27,100 pounds of base 20,600 
pounds of whitefish, 16,400 pounds of Ela. and 12,300 pounds of trout, 
400 pounds of phic were salted; the total value of the entire catch 
being $16,850, a 
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A.—INTRODUCTION. 


The Division of Fisheries was established at a date so near the close 
of the fiscal year that little time remained to organize the work, and 
- getit into successful operation, during the period covered by this report. 

For this reason, comparatively little can be said here concerning what 
has been accomplished by this branch of the Fish Commission. In the 
following pages, however, such facts as relate to the organization of 
_ the division, and the events that led up to it, have been recorded. Men- 
tion has also been made of the work subsequently performed, and the 
plans for future effort. 
In the months preceding the establishment of the Division of Fish- 

- eries much work was accomplished and many interesting events trans- 
pired which are intimately associated with this division, and may, 
_ therefore, be appropriately referred to in this report. Indeed, it is be- 
lieved that a review of these matters is necessary to insure a clear and 
- comprehensive understanding of the conditions under which the division 
entered upon its duties, and also to convey an idea of the scope of its 
efforts in the interest of the commercial fisheries. 
' It has been the desire of the writer to mention all matters of moment, 
and to do full justice to all who have been prominently identified there- 
with. It is possible that he has not fully succeeded, for he was absent 
_ from Washington a considerable portion of the year—a year remark- 
q able for occurrences of exceptional importance to the Fish Commission, 
_ resulting from the death of Professor Baird, which in a large measure 
_ had a tendency to overshadow all minor matters. 
_ The particular work that is considered to be the function of the Di- 
_ vision of Fisheries, which has heretofore been carried on by the Com- 
_ mission without special appropriation, and under conditions that ham- 
_pered its full development, has now been specifically authorized by 
- Congress, and the money appropriated is available for the next fiscal 

year. It is confidently anticipated that the importance of this inquiry 
_ will be recognized in the future, and that the means will not be wanting 
_ to prosecute it actively, so that it may become an important agency in 
developing and improving the fisheries of this country. 


B.—ORGANIZATION OF THE DIVISION OF FISHERIES. 


The Division of Fisheries was instituted by the Commissioner, Hon. 
Marshall McDonald, on May 24, 1888, on which date he announced its 
establishment, and appointed an assistant to assume charge of the 
division and the direction of its work. 

H. Mis, 133——22 
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The organization of a division of the Fish Commission to which me ay 
be referred all matters specially pertaining to commercial fishing, in- 
cluding statistics, has been a matter which for some years has received 
the serious consideration of those who have been prominently identi-_ 
fied with the work of the Commission. As early as 1885 a committee, 
acting under authority of Professor Baird, submitted a scheme of or- 
ganization of the Commission, which sonberinatea among other things 
a division which would be charged with duties and responsibilities simi- 
lar to those now devolving upon the Division of Fisheries. It was not, 
however, deemed advisable at that time to accept the plan submitted, 
though it is only just to say that it met the approval of the Commis: 
sioner, and it has served as a basis for the organization of the wor e 
that has since been adopted. | 

The non-adoption of the organization recommended at that time was 3 
largely due to the fact that Professor Baird’s administration was essen- 
tially paternal. During the formative period of the Fish Commission 
he watched over its work with true parental solicitude. Having thought 
out the problems he desired to solve, arranged in his own mind the line 
of investigation to be followed by individuals, and considered the means 
at his command, present and prospective, he naturally hesitated to @ 
linquish personal] control of affairs, and preferred instead to endure the Q 
cares and responsibilities which, with the rapid development of Be 
work, weighed heavily upon him in the last years of his life. ee 

It is, however, proper to state that he was ina large measure reliever 1 
in the study of the methods and relations of the fisheries, as well as the 
collection of statistics, by the work performed by Professor Goode and 
his associates in 1880, and subsequently, in codperation with the Census 
Office. This work covered avery wide scope of investigation of this 
nature, and rendered it unnecessary while it was in progress for the 
Fish Commission to attempt any similar undertaking on a large scale, 
though it is true that certain additional investigations were made an d 
a number of interesting independent papers were prepared and pt b- 
lished bearing upon the methods and relations, as well as the current 
status and development of the fisheries. 4 

In 1885, however, when the termination of the Washington treaty 
and the anticipation of negotiations for a new treaty rendered it neces 
sary to have information concerning the current condition of the fish 
eries, Professor Baird made an effort to acquire statistics of the vesse | 
fisheries and to obtain certain other data which he deemed were ne es 
sary for the information of the Government. The inquiry contemplate be ‘ 
then was largely of a statistical nature, and the means were not avai il 
able for prosecuting the work upon a basis sufficiently large to moet ull 
requirements. But with the assistance expected from the Treasury 
Department by an arrangement which was made to furnish, throt igi 
the Customs Division, statistical returns of the vessel fishéviens it wai 
anticipated that much could be accomplished in the direction of obtain 
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Fe ing the desired information. A small corps of clerks was detailed to 


attend to this work, and others were temporarily assigned to field duty, 


‘but no special or official organization was established. 


In the Provisional Regulations issued by Professor Goode during his 
short term as Commissioner, a “ Division of Statistical Inquiry” was 


designated. The special work and purposes of this division were not 


defined, and it is not known to the writer whether it was contemplated 
that this inquiry should take a broader scope than merely the collection 
of statistical data (as implied by the title), particularly as there was 


not sufficient time during his administration in which to formulate or 


definitely establish the line of investigation which was to be prosecuted 
by that division. 

There are many potent reasons why the collection of statistics should 
be closely associated with the study of the methods and relations of the 
commercial fisheries. The two are naturally inseparably connected, 
and, in order that the statistics may be fully understood, and that proper 
explanations may be made, it is necessary for the Commission to be in 
possession of full information as to the manner in which the fisheries 
are prosecuted and the influences which may affect them for good or 
evil. Besides, without a full knowledge of all matters affecting the 
fisheries, including statistics, it would be impracticable for the Com- 
mission to successfully continue one of its most important functions— 
one which has heretofore proved of inestimable advantage to these 
industries—that of suggesting important changes in apparatus, methods, 
etc., which may prove beneficial to those engaged in fishing enterprises. 

Many more equally potent reasons might be urged to show the 
wisdom of organizing the division upon its present basis. In a sub- 
sequent report (made after the work has been well crystallized), I 
hope to deal with this subject at greater length; here it is seemingly 
only necessary to allude to the growing importance of the commercial 
fisheries from an international as well as a national standpoint, and to 
call attention to the necessity that exists on that account for the Gov- 
ernment to constantly have accessible not only detailed statistics, but 
a mass of information such as may be required at any time to properly 


demonstrate the conditions that influence the development or well-being 
of these industries, and which may be essential to a full understand- 


ing of statistical statements that otherwise might not easily be compre- 


_ hended. 


The inquiry concerning statistics of the fisheries, etc., that was inau- 
gurated by the Commissioner in 1885 and prosecuted in subsequent years 
during the lifetime of Professor Baird, was under the immediate charge 


oi Mr. Rh. Edward Earll. This gentleman was also in charge of the 


Division of Statistical Inquiry during the administration of Professor 
Goode as Commissioner, aad he retained that position under Colonel 
McDonald until May 13, 1888, when he resigned. 

At that date I was on duty at Gloucester, Massachusetts, and was 
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making the necessary preparation for an extended tri ip of reconnaissaneé 
of the fisheries of the Pacific coast. Soon after, the Commissioner or sf 
dered me to report in Washington, which I did, and my appointmen t 
in charge of the Division of Fisheries took igen as has been stated. 
In the mean time, however, pending my arrival at Washington and sub-— 
sequent employment, Mr. Hugh M. Smith was assigned (immediately 
after Mr. Karll’s resignation) to the charge of the office of statistics 
as acting assistant. % 

The courtesies which are usually extended in cases of resignation . 
rendered it nominally impracticable for me to take control of the statis- 
tical work until near the close of the fiscal year, though, in compliance | a 
with the Commissioner’s request, I assumed that responsibility at a 
_ Slightly earlier date.” . 


be 


C.—PLANS FOR CONDUCTING THE WORK. . 


‘Having been placed in control of the division almost at the end of 
the fiscal year, and being charged with important duties other than — 
those strictly pertaining to its operations (of which mention is made — 
elsewhere), it is but just to say that there has been scant time to for-— 
mulate definite plans of work and to effect a proper organization for its 
conduct before the expiration of the time covered by this report. The — 
' difficulty was augmented by the assignment of a considerable portion: 
of the clerical force of the division to other duties. 5 

In view of these facts, and because it has been settled that my duties 4 
will compel me to be absent from Washington for several months, a— 
tentative plan of work has been decided upon which seems feasible and | 
adapted to the circumstances in which the division is now placed. This 
provisional scheme contemplates an inquiry into the methods and rela- 
tions of the fisheries, and the collection of fishery statistics, by sendin, g 
experts into the field\to supplement the information obtained through * 
other methods that were in operation when the division was organized. : 
Besides this, it has been determined to make special effort to compile 
_reports from material gathered by previous inquiries, and which for 
various reasons has remained unutilized. In subsequent paragraphs 

more extended mention is made of these proposed compilations, as well 
as of other matters directly concerned with the work of the division 
and its relation to the past. 

In contemplating a permanent organization of the work of the aivial 
ion, and the adoption of the best methods for collecting information, T 
am now strongly in favor of the establishmentof a corps of trained field 
experts, who may be sent to different sections of the country to make a 
personal canvass of the fisheries. Hxperience has demonstrated tha it 
it is impracticable by other means to secure sufficient knowledge of | the 
many peculiar conditions affecting the fisheries, and the manner of their ir 
prosecution, to render it possible to intelligently compile the i ok 
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_ tained and to make such explanations as will iead to a clear understand- 
_ ing by the public of otherwise complex and intricate problems. 

- _Itis probable that, when the field force has been well organized, we 
- shall be able to discontinue the collection of statistics through the 
_ Treasury Department, and thereby relieve it of an onerous duty it has 
so generously undertaken and so zealously prosecuted. Unless Con- 
gress should authorize the continuance of this work, it seems that the 
-~ Commission can scarcely continue to request it of the Treasury Depart- 
ment when the organization of the force of this division renders it prac- 
ticable to secure the desired information through inquiries made by field 
agents. Iam, nevertheless, not unmindful of the fact that many data 
~ are secured on Treasury circulars that it may be difficult to obtain by 
other means, chiefly through the inability of field experts to personally 
- interview those who can supply the knowledge sought for. 

For many reasons, it seems eminently desirable that local agencies 
' should be established in the most important fishery sections, and it is 
hoped that Congress may recognize the importance of this, as bearing 
_ upon the welfare and development of the fishing interests of this coun- 
=. try. 


D.—CONSIDERATION OF THE STATUS OF THE WORK, PERSONNEL, 
ETC., WHEN THE DIVISION WAS ORGANIZED. | 


1. The work, sources of information, etc.—As has been intimated, the 
_ work of the newly organized division naturally includes that which 
came under the jurisdiction of the Division of Statistical Inquiry, as 
established by the Provisional Regulations of Professor Goode. It, there- 
_ fore, seems necessary to briefly review the work that had previously 
2 been done, and to define its status at the time I assumed control of it, 
in order that the conditions under which the Division of Fisheries began 
operations may be clearly understood. 
_ Although, under the direction of Professor Baird, the collection of 
2 fishery statistics and the study of certain phases of the fisheries had 
_ been carried on by the Commission from early in 1885, no specific’ 
_ appropriation was made by Congress for this work ; the Commissioner, 
= acting under authority conferred by Congress, assigned at his discre- 
. tion such funds as he could devote to it, the amount depending largely 
E ‘upon the character and extent of the inquiries undertaken. The first 
- specific appropriation made by Congress for the collection of fishery 
_ Statistics by the Commission was passed during the first session of the 
_ Fiftieth Congress, and is available for the next fiscal year. 
__. Karly in 1885 an arrangement was made by Professor Baird with the 
Treasury Department for the collection (through the Customs Division) 
of statistics of certain vessel fisheries, and this work was organized by 
the preparation and distribution to customs officials of the necessary 
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blanks. In addition to this the sources from whitch the Commission e> 
rived information at first are as follows: 
(a) From daily trade reports of the Boston Fish Bureau, erhioh con N= 
tained information concerning arrivals of fishing vessels at Boston and 
generally a statement of the amount of fish landed by them. > 
_ (0) Information of a similar character concerning vessels arriving and d 
landing fish at Gloucester, Massachusetts, was obtained from daily re- 
ports received from the American Fish Bureau at that port.* 3 
(c) Weekly and monthly reports were forwarded by Capt. S. J. Mar- 
tin, the agent of the Fish Commission at Gloucester, Massachusetts. 
These showed the daily arrivals of vessels, the amount of fish landed ’ 
by each, the locality where the fish were taken, and many other inter- 
esting ata, including the EEADETAOe of fish landed by boats fishing 
from Gloucester harbor. | 
(da) Considerable information was received through comrespondence 
_ with the fishermen and fish dealers. | 
The data thus obtained were available for utilization in the prepara. ‘ 
tion of tables at short notice showing certain phases of the vessel food | 
fisheries, etc. Information secured in this manner did not, however, - 
embrace within its scope theshore fisheries or those proscceen by ves: 
sels for the capture of whales, seals, and walrus. . 
(e) Newspaper clippings.—In the consideration of the sources of 3 in- 
formation mention may properly be made of the many newspaper clip- 4 
_ pings that were received from different sources containing infor ‘mation — 
relating to the fisheries, fish culture, ete., constituting, when properly, t 
classified, a valuable collection for Norsaanee, : a 
(f) Special investigations, etc.—During the summer and fall of 1885 F 
a comprehensive investigation was made of the fisheries of the Great — 
Lakes. The following summer inquiries were made into the condition - 
of the sardine industry of Maine, and certain other fisheries at Hast-_ 
port, while astudy of the spring mackerel fishery was also undertaken, © 
and certain phases of the menhaden industry were investigated. With 
the exception of a brief inquiry in 1887 into the use of salt clams for 5 
bait, their production and exportation to Canada, no other field work 
was attempted after 1886 until the organization of the Division of I Fish- 
eries, the small force being engaged chiefly in routine work in the of 
fice; in compiling statistical data for the information of Congress and | 
for ihe use of the international commission that met in Washington 
during the winter of 1887-'88 for the purpose of negotiating a new fish d 
eries treaty. f 
At the time of my appointment in charge of the Division of Fisheriia 
I found that, for various reasons, which are more specifically mentioned 1 
elsewhere, little or nothing had been done in elaborating certain data 
collected in the field investigations. One of my first duties, therefore, 


*This bureau was discontinued in the fall of 1887; ‘consequently no reports were re- 
ceived from this source after that time. Ae 
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q has been to make the necessary arrangements for the utilization of these 

- dataand for the preparation of reports for publication, and though only 
about a month has elapsed since the establishment of the division, such 
- gratifying progress has been made that some of the smaller papers are 
nearly completed and will soon be ready for publication, while the 
larger work on the Lake Fisheries is well under way. 

2. Personnel and duties.—At the date of the organization of the DiVi- 
sion of Fisheries the following persons were employed in the office of 
statistics, or were otherwise connected with its work, their duties being 
as specified : 

Hugh M. Smith: Had general direction of the work; attended to all 
the correspondence, and was also engaged in the preparation of special 
reports. 

W. A. Wilcox: Engaged in compiling statistics of vessel fisheries 
from Treasury circulars. 

M. M. Snell: In charge of card catalogue and fish bureau reports; 
assisting in the preparation of special reports. 

W.H. Abbott: Employed in miscellaneous compiling, assorting cir- 
culars and newspaper clippings; registering circulars, etc. 

H. R. Center: Engaged in compiling statistics from Treasury circu- 
lars, for States not covered by the compilations of Mr. Wilcox. 

S. J. Martin: Employed at Gloucester, Massachusetts, as a local sta- 
tistical agent, his duty being to make weekly and monthly reports of 
all vessels arriving and landing fish at that port, the receipts of all 
fish caught in small boats, and other general information bearing upon 
the fisheries of that place. 

Besides those mentioned above as being specially connected with the 
work of the office of statistics, Mr. Charles B. Hudson, artist, and Mr. 
K. C. Bryan, stenographie clerk, were permanently assigned to the di- 
vision by the Commissioner. At that time Mr. Luther Maddocks was 
in the field engaged, under the direction of the Commissioner, in col- 
lecting statistics of the shad fishery from Florida to the Chesapeake. 
A little later he was assigned to the Division of Fisheries (while the re- 
sults of his work were also placed under its control), and he may, there- 
fore, properly be included in the personnel of the division when it was 
organized. | 
es E.—RovurvinE Work. 


There is alarge amount of work in connection with the compilation of 
Statistics, etc., which may properly be characterized as routine. Under 
this head may be placed the following : 

3. Work relating to statistical circulars.—This consists (@) in acknowl- 
edging to collectors of customs the receipt of circulars containing sta- 
tistics of the fisheries; (b) registering the same; (c) examining circu- 
lars and making comparisons for detection of errors; (d) correcting 
errors (this sometimes involves considerable correspondence), and (é) 


7 eee See ev hee wee i). Pike : 
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making compilations. During the fiscal year ne ere correspo 
of the office aggregated 653 letters, covering 848 pages. Of tl 
letters, covering 530 pages, were written to collectors of customs 
other officials of the Treasury Department relating to statistics ies 
on Treasury circulars. A 
4, Miscellaneous correspondence.—There has been a considerable amor 
of miscellaneous correspondence relating to the business of the offi 
This has been chiefly with the Executive Departments, the committ 
of Congress, and the International Fisheries Commission, and has relat 
principally to matters connected with the fishery relations between th 
United States and Canada. As will be seen from the foregoing para 
3 sslaaet 213 letters of this character were written during the year. — tae 
5. Preparing a card catalogue—A card catalogue is kept of fishing ves- 
sels sailing from the United States upon which is recorded all informa-_ 
tion of the fishing fleet that is obtained from the bureau reports, letters 
and records of Fish Commission agents, newspapers, ete. This is 1 S 
betically arranged, according to names, and contains, in addition te 
names, rig, tonnage, and hailing port, all information obtained renal 
ing each vessel that relates to her movements, ete., including fares of 
fish landed, where landed, date, ete. Thus a life history of each vessel 
is maitinced: and it is thereby feasible to trace its work and movements, ; 
so far as information concerning it has been received. i 
6. Classification of newspaper items.—Items relating to the fisheriel es 
which have been clipped from newspapers are received from variot < 
sources, but chiefly from established agencies, These are pasted o1 a 
paper and filed. A rough classification has been attempted, but the — 
system now in vogue is inadequate to the needs of the office, and can 
be materially improved. I have made an extensive private collectiaia 
of material of this character, much of which has been systematically 
classified. This mi been ee at the service of the division. 


that the torce which could be assigned to it without any special pro 
ion by Congress has been found inadequate, and it has been necessar 
to make extra exertion to keep current work from getting behindhand. ss 
This inadequacy was greatly increased in the latter part of the year by “es 
the assignment of myself and several clerks to duty in connection with — 
the preparation of the Fish Commission exhibit for the Cincinnati B a 
position. Behe: 


F.—STATUS OF UNCOMPLETED REPORTS. 


a 


8. General considerations.—Allusion has already been made to ‘the a 
fact that, at the date of the organization of this division, reports con : ‘ 
cerning Bian important investigations of special faboties were either 
incomplete or had not been begun. The paramount importance of prem 
panies these reports for publication as soon as practicable is so evide ae 


@ 
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: that I believe no doubt can exist concerning it. In the following para- 
a graphs more detailed statements are given, under appropriate headings, 
_ of the status of this part of the work. A consideration ot these will con- 
vey a knowledge of present conditions and will also show that the effort 
to prepare these reports or complete those already begun must neces- 
sarily restrict the activity of the division in other directions during the 
| next year at least. The matters which seem to deserve special men- 
- tion are as follows: : 
9. Fisheries of the Great Lakes.—The inquiry concerning the fisheries 
of the Great Lakes, which was instituted by Professor Baird in 1885, 
had for its object the obtainment of as full and definite information of 
_ those industries as it was practicable to secure. The supposed expan- 
_ sion in products, value, etc., of the lake fisheries, the intimate relations 
existing between Canadian fishery enterprises and American markets, 
and the influence of artificial propagation by the national and State 
- Fish Commissions upon the most important lake fisheries were the prin- 
cipal reasons tor making theinvestigation. It should be borne in mind, 
however, that the fishery clauses of the Washington treaty had just 
_ expired, and it was believed that a consideration of the fishery relations 
_ between this country and Canada might be somewhat influenced by a 
3 full knowledge of existing conditions in the lake region. 
The prosecution of this inquiry was delegated to Mr. Earll, who was 
assisted by six gentlemen, all employés of the Commission. To facili- 
tate the inquiry, the region was divided into sections, and each assist- 
- ant was given a certain area to canvass. Work was begun in August, 
1885, and continued through the months of September, October, and 
November. 

Notwithstanding the fact that the shvcetigation was practically com- 
pleted that year, the elaboration of the field notes and the compilation 
of the review has been delayed, and to the present time little has been 
% done. There have been, of course, many causes for delay which were 
obviously imperative. Chief among these were the press of other mat- 
_ ters connected with the routine work of the office; the absence in the 
field or assignment to other duty of those intrusted with the prepara- 
tion of such reviews, thus practically leaving no one available for un- 
 dertaking the responsible duty of elaborating field notes and compil- 
ing reports. Preliminary work on a review of the lake fisheries has 
been begun, under my instructions, and as soon as practicable it will 
be made ready for printing; it ought to be completed during the com- 
ing year. 

3 10. The sardine industry.—The ae upon the status of this industry 
S in 1886 has been vigorously pushed forward of late; it is now well ad- 
vanced and will soon be ready for printing. The ee? includes much 
interesting information, among which may be especially mentioned com- 
_ plete statistics ; a discussion of changes that have occurred in recent 
i years in the methods of capture of fish and their preparation for market ; 
‘ 
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11.—WNotes on certain fishery industries of Kastport, Maine, in 1886, 
These notes contain the latest information concerning (a) the win 
herring fishery and the frozen herring trade in the vicinity of Eastport: rt; 
(b) the trade in pickled herring; (¢) the preparation of bloater herring: :- 
and (d) the smoking of ‘ finnan haddies.” They are now well und ler 
way and it 1 18 expected they will soon be sent to the printer. 


spring mackerel fishery. The principal points upon which information. 

was sought were (a) statistics, whereby the relative quantities of mach . 
erel taken in the spring fishery, and on other grounds later in the se a- 
son of 1886, could be shown; (0) the effect of the spring fishery upon 
the price of mackerel anne and salted later in the season, and (c) 
whether the capture of large quantities of this species in the spring h has 
a tendency to seriously affect its abundance. - Fe 

The data obtained were valuable and timely. Much information has 
been supplied to Congress and it has been utilized in connection wi nh 
the consideration of the probable effect of legislation prohibiting the 
importation or landing of mackerel caught before the first of June. 

This inquiry, like some others relating to different branches of fi ne 
fisheries, was conducted by Mr. Earll,who, up to the time that he severe ed 
his connection with the Commission, was unable to put the notes in to 
shape for publication. Considering the great amount of work of th is 
nature which is pressing for consideration, together with the urgent ne- 
cessity for prosecuting field investigations, it seems scarcely feasible to 
do more than to arrange for the early publication of the statistics re 


fall feamdevkion 3 in previous reports of sea Commission.* tae 
13. The menhaden Jisher Yy. isle the summer of 1886 Messrs. R. J, 


menhaden fishery. Much information was obtained concerning dis 
tent of the fishery, location of fishing grounds, factory plants, and th 
fects of the methods of capture now employed in the menhaden fisher 
Many of these data have been compiled and tabulated for the use 0 j 
Congress, which has had under consideration measures for the restri¢ 
tion of the capture of this species. A considerable amount of new an d 
important information was obtained, but it has not yet been practicable 
to elaborate the descriptive notes. : Js 


*See ‘‘ Materials for a History of the Mackerel Fishery.” Report of the U. S. 
- Commission, 1881, pp. 89-531; also report upon the mackerel fishery, Volume I, See 
tion V, Fisheries and Fishery Industries of the United States, 4to, pp. 247-313, — 
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_ It may properly be mentioned here that several members of the Fish 
f Commission were called upon to testify before the fishery committees of 
Congress during the present session (first session of the Fiftieth Con- 
gress) regarding the effect upon the abundance of menhaden of the present 3 


oe posed unwarranted destruction of the species by purse-seines had exerted 
any important influence upon certain food fishes that are popularly sup- 


- on the part of many, has been to ascribe any scarcity of bluefish, weak- 
fish, striped bass, and other valued food species to the influence exerted 
_ by the menhaden fishermen. It has been thought by some that the 
 eapture of large quantities of menhaden drove that species from the New 
_ England coast north of Cape Cod, and caused a general decrease in its 
_ abundance; also that there was danger of its practical extermination, 
_ and a consequent scarcity in our waters of those species which prey 
upon it. 

The testimony furnished by the Commission, which was the result of 
- earéful scientific study, showed that many of these popular beliefs were 
unfounded, and the prediction was ventured that menhaden might at 
_ any time reappear in the waters north of Cape Cod in as great abun- 
_ dance as they were formerly found in that region. It is certainly a re- 
_ markable verification of that prediction that, after having been absent 
_ from the Gulf of Maine for 10 years, the menhaden has this summer re- 
turned to its former haunts along the coasts of Maine and Massachu- 
setts where it is now reported as being enormously abundant. 

14. Statistics collected by means of the Treasury circular.—In preceding 
: - chapters attention has been called to the method of collecting statis- 
tics of certain vessel fisheries through the cooperation of the Treasury 
: x Department. This system of obtaining such data is a new feature in 
= the work of the Fish Commission and justly deserves consideration in 
this report. 

In compliance with the request of the Commissioner, the Secretary of 
_ the Treasury issued, on December 16, 1885, a circular (No. 177, Bureau 
8 of Navigation) embodying certain questions, answers to which were 
required from owners, masters, or agents of fishing vessels whenever 
_ they made application at the customs houses for a renewal of a vessel’s 
_ papers, or when such were surrendered. It was expected that in this 
manner very accurate detailed statistics could be obtained with com- 
paratively little trouble and practically without expenditure. 

is _ Many difficulties were met with at the start, however, that were not 
anticipated, and it took considerable time and much patient labor and 
_ perseverance to bring the system into working order. At first it 
/ Was not infrequently the case that the circular would not be properly 
filled out, and in some eases no attention would be given to it. This, 
; perhaps, might have been expected to some extent, at least, where offi- 
_ Clals were inexperienced in this kind of work. Such delinquencies were 
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noted, however, and on several occasions the attention of the Se 
of the Treasury has been called to the matter, and he has been furn 
with a list of those who have failed to comply with instruction 
course which has generally proved very efficacious in securing 
necessary action. As aresult, this method is much improved at pres ; 
it may, perhaps, fairly be dlained that it is on a practical worki ny y 
basis, though much yet remains to be done to reach the maximum oj 
desired accomplishment in this direction. * 
In some cases objection has been made to answering certain neces- 
sary questions. contained in the circular. For that reason steps were 
taken to secure the enactment of a law making it illegal to refuse such 
information as may be asked for by the Government. A Dill of this 
character passed the Senate, but failed in the House of Representatiy , 8 
only because there was no opportunity for its consideration before t the 
close of the session. No steps have since been taken to secure its pass- ; 
age, though it is obvious that a measure of this kind would aid mate- 
rially in the work, and would make its expansion practicable without t 
additional cost to the Government. If this system of collecting fis he 
ery Statistics is to be continued (a matter concerning which there mig 
be a difference of opinion as to its wisdom or expediency) it ought uw 
questionably to be legalized by Congress, since otherwise the Secralail 
of the Treasury may at any time decide to discontinue a work that is not t 
authorized by law. 
The extent of this work is much beyond what might be cect by 
those unfamiliar with it. To fully understand and appreciate this, it 
is seemingly only necessary to state that in the calendar year of 1886 
there were received in the office 3,445 circulars; in 1887 the numbe be or 
had increased to 5,636, and the present outlook indicates the receln be 
a still larger searitate this year. 
The information thus obtained is carefully considered, compared - wi ‘th 
other data to verify its accuracy, and then tabulated. In cases whe 
there is reason to doubt the accuracy of the returns on the face of the 
circular, communication is had with the collector of the port when 
the information came in order to verify or correct the statements. 
In a number of instances the information on these circulars has beet n a 
tabulated for the use of Congress and the Executive Department S. 
These statistical statements have generally had special reference to the 
fishery relations between the United States and Canada, and hav Je 
usually been compiled with the object of showing certain phases of t the 
fisheries of New England and the Middle Atlantic States. ae 
The tables prepared to date may appropriately be classed with v un. 
completed reports. It is proposed to expand them so as to bring t 
subjects they deal with up to date, so far as that is practicable. — "Sie e 
new features will be added, including explanatory notes, and it is hoped 
they will soon be ready for publication. It may also be added the it 
many of the same data will be used, in conjunction with other inform a- 
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4 a for compiling complete returns of the vessel fisheries of the coun- 
try. In the next chapter is given a list of the statements or statistical 
compilations, papers, maps, etc., that have been furnished to the dif- 
ferent branches of the Government during the year, and, considering 
4 the small force available for the work, it is believed the showing will 
| _be adjudged very creditable. ; 


G.—MISCELLANEOUS REPORTS. 


| | During the year a variety of reports, statistical and descriptive, have 
3 been prepared, chiefly for the executive and legislative branches of the 
Government. This matter has been incidentally referred to in preced- 


5 Bo 


- ing chapters; here it is bopoedt to present it more in detail, in order 


"may be more fully understood. 

- 15. List of statistical statements, descriptive notes, etc., furnished to 
Congress and the Executive Departments——The following is a list of the 
most important statistical tables, descriptive notes | or reports, ete., 


| Es (a) Number of American fishing vessels entering British North American ports, 
including those of Newfoundland, in 1885, and the amount of money expended by 
them in said ports for bait, ice, supplies, etc. 

__ (b) The halibut fleet of the United States in 1880, classified according to the fish- 
ing grounds. 

. (c) The mackerel fleet of she United States in 1880, classified according to fishing 
grounds. 

_ (da) The codfish fleet of the United States for 1830, classified according to fishing 
grounds. 

-_ (e) Total number of men employed on New England fishing vessels in 1886, and 
the nationality of same. . 

(Cf) Quantity of fresh and salt mackerel landed by the New England fleet in 1886, 
and the localities in which the fish were taken. 

: -(g) Names, tonnage, and hailing ports of all American vessels entering the Gulf of 
‘St. Lawrence in 1837, with asummary of mackerel caught by them in said waters. 
(hk) Quantity of salt mackerel packed in Portland during 1887, with percentage 
3 caught in the Gulf of St. Lawrence. 
; _ (i) Thirty-six original statements of owners and masters of vessels whose fishing 
: operations in 1886 were interfered with by the action of the Canadian government. 
‘This was additional to the list transmitted to Congress by the Secretary of State on 
February 5, 1887. 

(j) Statement of the amount of salt clam bait shipped from the United States to 
the British Provinces in 1886 and 1887. 

(k) Table showing the number of New England vessels engaged in the cod fisher- 
ies that frequented grounds east of longitude 65° W., during the year 1886; together 
with the locality where fishing and the kind of apparatus used. 

(1) Table showing the average catch per man and per vessel for 5 years, 1879, 1884, 
1885, 1886, and 1837, of Gloucester vessels employed in the off-shore cod and in the 
fresh halibut fisheries. 

(m) Table showing in detail, by States, the relative importance of the menhaden 
fisheries during the years 1880 and 1886, respectively. 
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(n) Table showing the dates of first appearance of yidélerel along the different por- 
tions of the coast in 1887, as indicated by their capture in pounds and weirs loca i 
between Virginia and Nova Scotia. Also date of first importation of mackerel in 
1887, and date of entrance of fish into Gulf of St. Lawrence. Eo 
(0) Table showing by customs districts the number and nationality of nren employe = a 
in the vessel fisheries of Massachusetts in 1886. 
(p) Statistical summary of the American mackerel fishery in the Gulf of St. Lae v~ 
rence in the year 1887. 2 4 
~ (q) Table showing the extent and value of the vessel fisheries of the customs dis. 
tricts of Philadelphia, comprising the ports of Philadelphia, Pennsylvania, and Canil 
den, New Jersey, during the year 1887. aa 
(r) Table showing the value of fishery products imported into the United States: 
from Canada and Newfoundland during the year ending June 30, 1887. Pe 
(s) Table showing the value of the products of the Canadian fisheries in the year ii 


1386, not including those of Newfoundland. oS 
(t) Table showing the value of fishery products imported into the United States 3 
from Canada and Newfoundland, during the year ending Juue 30, 1886. a 


(u) Statement of the value of the different New England fisheries in 1886. a 
(v) Summary of American vessels fishing for cod in the Gulf of St. Lawrence in the 
years 1885, 1886, and 1887. a 


16. Report entitled * Some reasons why the Jshermen of Nova Scotia = 
prefer to use salt clams (Mya arenaria) for bait in the bank hand- line 
cod fisheries.”—These notes I prepared for the use of the Commission-— 
ers who negotiated the fishery treaty between the United States and — 
Great Britain in the winter of 1887-’8. A rather full presentation of the 
matter was made, including statistics to show the results obtained by 
using salt clams for bait. a 

17. Notes relating to improvements in dines and other fishing- boat > 
in the matter of carrying food, water, etc., for the better protection of the 
lives of fishermen engaged in the deep-sea fisheries.—On February 28, 1888, — 
a bill was introduced in the House of Representatives by Hon. Wm. C. — 
P. Breckinridge, of Kentucky, “ for the better protection of life to the — 
fishermen of the United States engaged in the deep-sea fisheries, ete ’ 
and for other purposes.” z 

This bill was referred to the Commissioner for consideration, and at 
his request I prepared a report on the subject, containing twenty- sore 
type-written pages, and also several drawings illustrative of the texti: 

The question of alleviating or preventing the suffering and fatalities’ 
that so frequently result from fishermen going astray in boats without 
food or water, or other adequate provision for their safety and welfare, 4 
has attracted much public attention of late, and demands have been 
frequent in the public press for the enactment of a law to benefit the | 
fishermen in this particular, i ‘4 

Yor this reason, and because of the difficulty of enacting the proper leg- 
islation without a full understanding of the points involved, the matter 
was deemed of sufficient importance to call for an extended review. 

18. Maps showing the distribution of certain bait and food species.— 
In the latter part of 1887 I was directed by the Commissioner to super: 
intend the preparation of four large colored maps of the region fromil 
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Cape Hatteras to Labrador, showing the distribution of certain bait and 
_ food species, for the use of the International Fisheries Commission then 
jn session at Washington. I was assisted in the work by Mr. Gregor 
-Noetzel, who was charged with the dyatting work. The following is a 
list of the maps: 


_ (a) Map showing the geographical distribution of the halibut; the principal fish- 
_ ing grounds; theregions of former abundance and present aes ; important fish- 
ing ports, and other facts relating to the halibut fishery of the east coast of North . 
_ America. 

- (b) Map showing the distribution of the cod family; the principal fishing grounds 
- and localities frequented by cod fishermen of the United States; the important fish- 
ing ports and baiting stations, and other facts relating to the cod fishery of the east 
coast of North America. 

(ce) Map showing the geographical distribution of mackerel; the regions of the 
- greatest abundance and localities frequented by mackerel fishermen of the United 
States; inshore fishing groundsin British provincial waters of possible importance to 
the mackerel fishermen of the United States; the important fishing ports, and other 
facts relating to the mackerel fishery of the east coast of North America. 

_ (ad) Map showing the geographical distribution of the principal species of fish and 
a ‘mollusks used as bait for cod and halibut, as well as for food and other purposes, the 
important baiting stations, and other facts relating to the bait supply of the east coast 
of North America. 


«19, Notes on the use of squid for food.—Karly in the year my atten- 
_ tion was accidentally called to a remarkable innovation in the ultiliza- 
tion, on the Atlantic coast, of squid (Loligo peali) for food. Desiring 
to obtain full information on the subject, 1 communicated with Mr. E. 
G. Blackford, a prominent dealer in the Fulton fish market, New York 
City, and Mr. Atkins Hughes, North Truro, Massachusetts, who owns 
_ several traps and weirs in that vicinity. The result of this corre- 
_ spondence was printed in the Bulletin for this year. The occurrence is 
_ of such interest, however, that itis but proper that mention of it should 
be made here. 


H.—NOTICE OF FIELD WORK; PROPOSED INVESTIGATIONS, ETC. 


i. , Under this head it is proposed to consider such phases of the work 
_asSrelate to field inquiries prosecuted during the year; the plans for 
b undertaking new investigations; the preparation of blanks or sched- 
ules, and such other matters as seem to be naturally connected there- 
o With. 
) 20. Field work.—Very little field work has been done during the past 
_ year. The many important events which occurred during the year 
_ were of a nature to practically preclude the possibility of undertaking 
_ many new investigations. The fatal illness of Professor Baird, that 
¢ulminated in the sad event which deprived the Commission of its 
- loved and honored chief and founder, had a most depressing effect, 
while the conditions resulting from his death and the necessity that 
existed for giving special attention to other vitally important matters 
placed the statistical inquiry under specially unfavorable influences, 


= 
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21. Bait investigation. —No field work was attonipted until the ap 
pointment of Professor Goode as Commissioner. Soon after, Mr. W. 
A. Wilcox was sent to Maine to make a special inquiry concerning the 
use of clams (Mya arenaria) for bait by cod fishing vessels, and the ex- — 
tent of the exportation of salted clam bait to the British North Ameri- | 
can Provinces. The information thus collected (which was supplemen- — 
tary to that secured at the same time by correspondence with mer- — 
chants and customs officials) was required for the use of the Inter-— 
national Fisheries Commission that was then in session at Washington, — ‘4 
This work was satisfactorily accomplished and the results obtaitems 4 
were promptly transmitted to the Fisheries Commission. 
22. Inquiry into the shad fishery.—Soon after the appointment of thea 
present Commissioner, Mr. Luther Maddocks was directed to make an — 
inquiry into the condition of the shad fisheries of the South Atlantiem 
States, from Florida to and including Chesapeake Bay. This investi-— 
gation was ordered primarily for the purpose of noting the effect of | 
artificial propagation upon the abundance of the shad and the capture — 
of that species in the region covered by the inquiry. It therefore nat- — 
urally included the collection of statistical data, the location of fixed — 
apparatus of capture, and the obtainment of other information inci- 3 
dentally or directly connected with the shad fishery. 3 
The field work was completed i in April, and Mr. Maddocks has ‘een | 
employed since that time, until the close of the fiscal year, in elaborat- 
ing his notes. 
23. Proposed investigation of the Pacific coast fisheries.—The fisheriegl 
of the Pacific coast are of great importance, and, being chiefly prose- — 
cuted along the shore or in bays and rivers, come largely under the 
classification of ‘‘ shore fishery.” For this reason detailed comprehen-— 
sive information can not be obtained concerning them except by spe- 
cial investigation, since the circulars received through the cooperation 
of the Treasury Department do not include the shore fishery, nor do 
they apply to the now valuable industries of whaling and sealing which . 
are important features in the Pacific fisheries. 
But, although it was thus manifestly desirable that the status of th - 
fons of that region should be well understood, it has not been feasi-” 
ble since the census of 1880 to send Fish Commission agents there to 
make an inquiry into their extent and value. The Commissioner, Col- 
onel McDonald, was, however, strongly impressed with the importance 
of making a comprehensive study of the Pacific fisheries, and early in 
his administration he decided to undertake it. His plans contemplated : 
a preliminary reconnoissance of the coast fishing stations before detail- 
ing agents to make the investigation, and he proposed to send me to” 
the Pacific States for that purpose, as has been stated elsewhere. Un- 
expected events and unanticipated exigencies of the service combined 
to temporarily frustrate the proposed inquiry, but it is hoped that it 
may soon be practicable to undertake it. i. 
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24. Instructions for fishery expert on the Albatross.—In the autumn of 
1887 the steamer Albatross was ordered to the Pacific Ocean for the 


3 purpose of studying the fishing grounds of that region, attempting the 
_ discovery of new fishing areas, and carrying on other investigations 


for the purpose of developing the fishery resources of the region. 
In organizing the staff of naturalists and experts to accompany the 


_ ship, after her arrival at San Francisco, it was thought necessary to in- 
clude some one familiar with the methods pursued in the Atlantic fish- 
4 eries, who could be intrusted with making inquiries relating to com- 

mercial fishing, and whose experience would be of service in conduct- 


ing fishing operations, preparing apparatus, etc. Accordingly, Mr. A. 
B. Alexander, who had previously served on board the schooner Grampus, 
was assigned to this duty on my recommendation. 

The instructions relating to the work to be performed by Mr. Alex- 
ander on the Albatross were comprehensive and detailed. It is believed 


_ they will prove amply sufficient for the purpose, and that he will be 


able to make many important observations concerning the methods and 
relations of the fishing industries on the Pacific coast. 
25. New forms of statistical blanks.—At the time I assumed control of 


the work of the division the sthedules or blank forms used for collect- 


ing statistics of the shore and vessel fisheries were the same as those pre- 
pared for the census work of 1880. These did not include many details 
that are important, and in various other respects they were inadequate 


_and unadapted to the work of fishery investigation as now conducted 
by the Commission. For the above reasons, one of the first duties to 


which my attention was directed was the preparation of new forms 
which seemingly include all that is requisite for securing complete sta- 
tistics of the extent and value of the fisheries. For convenience two 


_ forms were adopted (instead of the single blank as formerly used), one 


for the shore fisheries and another for the vessel fisheries, each of which 
has distinctive features that render it inexpedient to have one schedule 


apply to both. 


Instructions for the guidance of field agents were also prepared, and 
it is believed that even those who have had comparatively little expe- 
rience in collecting fishery statistics can, by using these blanks and con- 
forming to the instructions, meet with success in obtaining the requisite 
information. 

These schedules, when printed, have been bound in books containing 
one hundred blanks each. <A set of instructions adapted to the blanks 
is bound in each book. The size of the blanks is such as is well adapted 
to field work, since they are convenient for carrying in the pocket. 


I.—NOTICE OF SPECIAL MATTERS AFFECTING THE FISHERIES. 


During the year just ended many things have occurred of more than 
ordinary importance to the fisheries. While some of these matters have 
been more or less closely associated with the work of the Commission, 
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others are of a more general character, and are pahened here only 3 
because of the great influence which they may exert in the future upon — 
the welfare or development of certain fisheries. The following notes — 
are simply brief references to the most noticeable events, the object — 
being rather to call attention to them than to discuss them in an ex- — 
haustive manner, since it would scarcely be practicable to do the latter 
in a report of this kind. 3 
26. Use of antiseptic preservatives.—The use of antiseptics as a sub- xa 
stitute for common salt for preserving fishery products, particularly — 
those intended for food purposes, has received marked attention in 4 
Europe in recent years and is beginning to attract the notice of those 4 
in this country who are interested in the fisheries. In Europe the use — 
of “preservatives” has practically passed the experimental stage, a 
speaking from a commercial standpoint. One result is that an immense a 
trade has grown up between Norway and English markets, the Nor- — 
wegians sending to England large quantities of so-called fresh herring, 4 
mackerel, codfish, etc., that have been “ preserved” with antiseptics. — 
The success attained in Europe by the use of this new agent for pre- — 
serving fish is well known in the United States, and numerous experi- — 
ments have been made here to test its usefulness. But while partial — 
success has been reached in some cases, it is, nevertheless, true that — 
the matter is still in the experimental stage. a 
For several years past Dr. J. H. Kidder, formerly chemist of the — 
Commission, and late Assistant and Acting Commissioner, has experi- 
mented with some of the “ processes” used in Europe. To facilitate 4 
these experiments Professor Baird purchased and imported complete — _ 
apparatus for preserving fish by the Roosen process. This was tested. — 
Those interested in other processes were informed that the Commission 3 
would be glad to see the results they could attain. Consequently, ing 
addition to what was done under Dr. Kidder’s direction, various pack- 
ages of fish put up in Europe were received and opened “by the Com- — 
mission, after the lapse of a certain time, the effect on the contents © a 
being cabeiiily noted. The results so far obtained have not been en- — 
tirely satisfactory, and the utility of these ‘‘ processes” for Amatieul 
markets has not been fully established. What seems to be eminently, = 
if not imperatively, needed in this country as a fish preservative, 1s — 
something that will prevent deterioration long enough to permit of ; 
transportation to markets hundreds of miles distant from the centers — 
of production, and with a margin of time sufficient to effect sales after — 
the goods reach their destination. Nothing else will fully meet the — 
requirements of a domain of such extensive proportions as the United — 
States; though there can be no reason to doubt that advantages will | 
accrue to fish packers by using antisepties for the preservation of prom 
ucts intended for markets comparatively near and for early cons 
tion. It is anticipated that much benefit may be secured by the use 
antiseptics in moderate ee on pickle-cured dried codfish, to pre- R 
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vent the reddening in sammer that results from the growth of a plant 
_ (Clathrocystis), much to the detriment of the trade. In this case, how- 
- ever, the material will not be employed to preserve the fish, which are 
1g x already heavily salted, but the object is simply to prevent the growth 

. of the noxious plant. 

It is also possible that antiseptics may be used to advantage on bait, 
particularly on clam bait, in conjunction with common salt; though it 
is probable that an extended series of experiments will be required to 
fully determine the effect of this treatment upon the flavor of the bait. 
he mere preservation of bait from deterioration is a secondary matter 
as compared with the retention of that flavor which is attractive to fish, 
and which is often present to a considerable degree in fish or mollusks 
that are heavily salted. However, if these can be kept in a compara- 
tively fresh condition, with the original flavor correspondingly unaffected, 
much benefit might accrue to those engaged in the hand-line bank cod- 
fishery, in which salt bait is chiefly used. 

_ Dr. Kidder has recorded the results obtained from the experiments 
conducted by him, and I understand that, as soon as his time will per- 
mit, notes containing a full discussion of the experiments made and re- 
sults secured will be prepared and printed. It is anticipated that these 
notes will contain much that will be instructive and of interest to those 
concerned in the preparation of fishery products. 

_____ LT have had the opportunity of observing the results obtained in sev~ 
eral practical tests of two of the best known “ processes.” These are 

known to the trade as the Roosen and Purcell methods. In the fol- 

lowing notes the result of the experiments, as they came under my 

observation, are briefly stated. 

_ 27. The Roosen process.—{ have had only two opportunities for exam- 

jning food products preserved by the Roosen method, as follows: 

On April 24, 1888, I was present at the warehouse of Hon. E. G. 
_ Blackford, at New York City, when two packages of fish were opened 

-which had been put up in accordance with the Roosen formula. There 
were present also Hon. E. G. Blackford, fish commissioner of the State 
of New York, Dr. J. H. Kidder, Mr. C. G. Kidder, Mr. C. H.S. Schultz, 
and another gentleman. 

The first package opened contained a lot of codfish that had been 
_ eviscerated and placed in the solution on February 24, precisely 2 

months previously. The metallic cask in which the fish were packed 
was about half full of cod, but was well filled with the preserving fluid. 
_ The solution was clear on top of the cask, nearly odorless, and tasted 
like salt water. 
_ The skin of the cod looked bright and fresh, but the eyes were sunken 
_ and red; the flesh, too, where it had been cut in the process of evis- 
ceration had a reddish tinge and a slight odor. Some of the fish were 
cooked and eaten, and proved very palatable. 
_ The second package was a cask containing herring, which were 
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packed at Gottenburg, Sweden, during the preceding February. i 
contents of this package were found to be very offensive and consider- 
ably decayed. Some of the specimens were moderately hard, but wholly — 
unfit for food or bait. a | 

28. The Pursell process. —On May 28 a keg of about 8 gallons capac- - 
ity, filled with split haddock (finnan haddies), which had been pre- 
served by the Pursell process about 3 or 4 months previously, was y 
opened at Central Station of the U.S. Fish Commission in the presence __ 
of Dr. J. H. Kidder, Mr. W. P. Seal, and myself. The top layer of fish 
was covered with a white mold, but had no offensive smell whatever; 
the remainder were bright, sweet, and firm in flesh, and apparently in 
good condition. Specimens were given several persons for trial, who 4 
reported that the fish tasted strongly of the acid—so much so as to 
render them unpalatable. 

- It is very possible that the result might have ae materially differ- 
ent had this package been opened in about a month or 6 weeks after 
it was put up. I believe that the contents might have still retained 
much of their original flavor and value for food purposes if bh had 
been subjected to a shorter test. 

29. Haperiment with bait—On May 11, 1888, I had the opportunity to 
be present, at Gloucester, Massachusetts, when an experiment was made 
by Mr. C. H. S. Schultz to preserve bait for sea fishing by the Roosen 
process. The object was to determine if bait preserved by that method | 
could be utilized by American fishermen with good practical results. 
This is a matter in which the U.S. Fish Commission has taken more _ 
than ordinary interest, since success in this direction would be a matter 
of the greatest importance to our sea fishery. For this reason I gave 
Mr. Schultz what assistance I could and noted the chief points of inter- 
est.in connection with theexperiment. The following extracts from a 
memorandum, which I sent to the Commissioner on May 26, contains 
information haan to the obtainment and packing of the bait on this 
occasion : =. 


nF 

Sea herring and squid could not be obtained, as it was not the season forthem to __ 
approach the coast, andon May 10 I went with him [Mr. Schultz] from Gloucester 4 
to Essex to secure some alewives, which was the only bait fish then obtainable. Al- 
though the town statutes prohibit the capture of more than fifty fish by any individ- Ba: 
ual, the authorities were very kind and considerate when learning from me the pur- ; 
pose for which the fish were required, and offered to supply what Mr. Schultz needed 
for his experiments without charge. This they did on the following day, and Mr. 
Story, with whom I am personally acquainted, very generously voluntered to haul % rs 
them to Gloucester without any expense to Mr. Schultz. The fish were put into the 
preservative on May 11, and I understand that they are to be practically tested some a 4 
time during the summer or autumn. “a 


I am informed that after being kept about amonth the bait was put on ; = 
board of a cod fishing vessel going on a short trip to the banks. When a 
opened the alewives were found to be in excellent condition—sweet and — 
sound. Nevertheless the fishermen say they were totally unattractive 
to cod, and therefore wholly worthless for bait. 
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While this may foreshadow future results, I think if would be unwise 


to accept itas entirely conclusive. It is therefore to be hoped that these 
experiments will be continued in the future, and with a variety of ma- 


terial commonly used for bait. | 

30. Investigations relating to the mackerel.—A|though not directly con- 
nected with the work of this division, the investigations undertaken by 
the schooner Grampus during the year, relating particularly to the 
occurrence or abundance of the mackerel: in certain localities, are so 
intimately associated with the commercial aspects of the fishery for this — 
species that it seems entirely appropriate to call attention to them here. 

For more than 50 years reports have been circulated at intervals of 


_ the occurrence of mackerel in great abundance on the northeast coast 
of Newfoundland and along the shores of Labrador, particularly in the 


Strait of Belle Isle and vicinity. These reports have generally ema- 
nated from vessels trading in those regions, but, as a rule, they have 
gained circulation too late in the season for the mackerel fishermen to 
profit by them if true, while there has been associated with apparent 


reliability more or less of indefiniteness and uncertainty which has left 


the whole matter in an undetermined condition. For this reason the 
procurement of precise information respecting the truth of these reports 
has been a matter of especial interest to American fishermen, particu- 
larly in the past year, when the exceptional scarcity of the mackerel 
in its usual haunts has caused much anxiety and restlessness in the 
minds of those in pursuit of this species, and a consequent increased 
desire to learn from reliable sources all that may affect the welfare of 
the industry in which they are engaged. 

In view of these conditions, the Grampus was ordered to make a 
cruise, in the summer of 1887, to the Gulf of St. Lawrence, the east 
and northeast coasts of Newfoundland, and along the coast of southern 
Labrador, including the Strait of Belle Isle. The principal object of this 
voyage was to determine the truth or falsity of the reports of the occur- 
rence of mackerel in those localities. I was in charge of the investiga- 
tion. The cruise began on July 2, on which date we sailed from Glou- 
cester, Massachusetts, and it ended on September 1, when we arrived at 
Wood's Holl. 

Careful inquiry developed the fact that mackerel have not occurred 
on the northeast coastof Newfoundland for considerably over a decade, 
with the exception of scattering specimens taken occasionally in gill- 
nets. It was learned that the species has occasionally been moderately 
plentiful for a brief period in the Straits of Belle Isle and vicinity, as 
late as 1885. But this fact loses its significance when it is known that 
such appearances of the mackerel in that region are very uncertain and 
that when found there it is invariably in a poor and emaciated condi- 
tion and scarcely fit for food. 
| The information obtained was promptly disseminated among the 
mackerel fishermen, who were met by the Grampus on her return voy- 
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age, and later in fishing towns, and it may reasonably be assutied anal 4 
its result has been to prevent the undertaking or continuance of un 
profitable trips, and the loss of much valuable time by fishing vessels. — Z 
During the past 3 months the Grampus has been continuously and — 
actively engaged in a research having for its principal object the care: 4 
ful observation of the mackerel during its spring migrations, both as_ 
relates to its movements and abundance. This investigation is of ex- 4 
ceptional importance this year for two reasons: —s 
First, mackerel were very scarce during the previous season, as has _ 
already been intimated, and therefore much importance attaches to q 
having early information which may indicate their probable abundance — 
during the present summer. 
Second, this is the first year of the so-called “ close-time mackerel _ } 
law,” which prohibits the catching of mackerel (except those ‘“ caught 7a 
with hook and line from boats, and landed in said boats, or in traps. 4 
and weirs conuected with the shore,”) between March 1 and June a 
1 of each year while the law continues in force; namely, for 5 years. # 

In view of the fact, therefore, that vessels en gaging this year in the ~ 4 
mackerel fishery nave practically been debarred from making the usual. a 
observations in spring, the cruise of the Grampus was looked forward 

to as possibly being the means of supplying the fishermen with much a 
useful information which would be of immediate practical value. Under 
ordinary circumstances such result would undoubtedly have been accom- _ 
plished. But, strange as it may seem, the Grampus failed to meet with © a 
large schools of mackerel during her cruise which has just ended ; only — 
a few smali-sized fish have been seen. While it is to be regueeies that . 

such is the outcome of her trip, since it would be more gratifying a 

record conditions indicative of prosperity to the mackerel fishermen, it 

will, nevertheless, be apparent that the result conveys useful and im- 
portant information to those most interested, for it is thus placed ns P . 

beyond question that mackerel will be even less numerous this year s 

than they were last season—a probability which it may be very impor-— 
tant for the fishing interest to know at the beginning of the season. 
31. The importation of salted bonito as mackerel.—The exceptional al 3 
city of the common mackerel (Scomber secombrus) on the fishing grounds of 
the western Atlantic during the past year resulted in the supply of — 
that species being much below the demand and a consequent inerease 
in the price. The supply from ordinary sources being inadequate, — 
dealers have sought to obtain from other countries material for filling  —__ 

their orders, and in one case at least an attempt has been made to place 
on the American market an allied species imported from Europe as a e 2 
substitute for mackerel. It is highly probable that a confusion of com- — 
mon names may have led to the importation alluded to, since it is by ‘ q 
no means impossible that the foreign shipper may not have known that — 
the fish he sent to the United States differed materially if any from our 
common mackerel. And it is also supposable that he may have ole a 
Q a 
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s equally ignorant of the fact that, with the exception of the bull’s-eye 
7B mackerel (Scomber colias), which closely resembles the common species, 
uno fish has been found that satisfactorily fills the place of Scomber 
# scombrus in the markets of the United States. 
: Early in April my attention was called to: an importation of what 
was called ‘¢ Black Sea mackerel,” 89 barrels of which had been salted 
and shipped to this country free Turkey as an experiment. Wishing 
to obtain fuller information concerning the so-called mackerel, I cor- 
responded with the firm .in Boston, Massachusetts, to whom the fish 
were consigned, and was courteously furnished specimens and all the 
- facts relating to the importation. 
The fish proved to be the common bonito (Sarda sarda). They were 
about the size of extra large No. 1 mackerel of the common species ; 
perhaps a few were slightly larger; they were split down the back; had 
- evidently been soaked before being salted, were “rimmed,” and with 
the exception that the flesh was very dark, their resemblance to mack- 
erel was sufficiently close to pass for the latter among people unfamiliar 
with its special characteristics. 
a Several persons to whom specimens were given for trial, and who are 
thoroughly competent to pass judgment regarding the edible qualities 
of the bonito when prepared in this manner, reported them to bea fair 
substitute for mackerel, though the flesh was rather oily and coarse, 
and less delicate in flavor than that of the latter. 
c These so-called mackerel were said to have been caught in the Bos- 
-___ porus, and, so far as I am informed, this is the only instance where an 
: attempt has been made to supply our markets with such a substitute 
for the common mackerel from foreign countries. 

It is pertinent here to remark that the bonito occurs off our own coast 
in considerable numbers, and is frequently specially abundant on the 
California coast. If a sufficient demand could be obtained for it as a 

substitute for mackerel there seems to be no doubt but what the demand _ 

could be supplied to a considerable extent by our own fishermen. 
What is, however, of still greater importance to the fishing interests 
of this country at the present time is the fact that the demand for 
mackerel caused by the exceptional scarcity of the common species off 
- the Atlantic coast may, to a considerable extent, at least, be supplied 
from the coast of California, where the chub or bull’s-eye mackerel 
_-(Scomber colias) occurs in great abundance. This species finds a ready 
sale in our markets; those caught in the Atlantic are nearly the equal 
of the common mackerel, and for this reason it is probable that an im- 
portant mackerel fishery may be established on the southern coast of 
California if the attempt is made by those having sufficient skill and 

_ enterprise. 
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J.—PARTICIPATION IN THE CENTENNIAL EXPOSITION OF THE Oxo 
VALLEY AND CENTRAL STATES, a 
‘The participation of the Commission in the exposition to be held at | 
Cincinnati during the early part of the coming fiscal year deserves brief 
mention here, for it has exerted a marked influence upon the work of — 
the Division of Fisheries since its establishment. This has been due to 
the connection of myself and others of the personnel of the division | 
with the Fish Commission Exhibit, which, from the time of my appoint- 
ment in charge of it, has pamepien most of the time and attention of Fn 
~ those who have baer detailed to this work. This would, perhaps, have ; 
been less noticeable if my appointment in charge of the exhibit had not _ 
been so nearly simultaneous with the organization of the Division of — 
Fisheries. a 
- On May 28, 1888, a bill which was introduced early in the month be- _ 
came a law and provided for the participation by the ‘*‘ several Execu- 4 
tive Departments of the Government and the Bureau of Agriculture — 
and the Smithsonian Institution, including the National Museum and — 
Commission of Fish and Rikers in the Exposition of the Ohio Val- = 
ley and Central States, to be held at Cincinnati, Ohio. : . 
The provisions of the bill directed that the different Departments and ¥ 
bureaus of the Government, as above mentioned, should ‘ prepare and 
make suitable exhibit at the said Centennial Reposition,” and that the — 
head of each Department and bureau should appoint a person, from 
among the officers or employés thereof, to act as representative to have a 
responsible charge of and to supervise the preparation and conduct of : 
such exhibit. 4 
In accordance with the provisions of the aforesaid aot the Commis- 
sioner, on June 2, 1888, designated me as the representative of the U. aa 
S. Fish aiawiedin to bate the responsibility of the preparation,-in- 
stallation, and conduct of the exhibit, in addition to the ordinary duties 
as chief of the Division of Fisheries. ee 
Although this action was taken as soon as practicable after the pas- 
sage of the act making it necessary, the appointment was, neverthe- 
less, made only about a month prior to the opening of the Exposition, — 
which is to take place on July 4. The time thus available for the pre- “4 : 
paration of the exhibit of the Commission has therefore been entirely 
insufficient. This inadequacy has been more noticeable, too, for vari- 
ous important reasons. 4 q 
First. It was necessary at the outset, before the scope and charac- ~ 
acter of the exhibit could be definitely decided upon, that I should 
visit the Exposition grounds and buildings at Cincinnati to obtain in- 
formation regarding available space, probable location of our exhibit, 
facilities for obtaining water for aquaria, etc. This caused a dele of Bae 
several days. ae 
Second. Several gentlemen whose services were specially needed in % 3 3 
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connection with the preparation, installation, and conduct of the ex- 
hibit were absent from Washington on other duty (one of them nearly 
_ across the Continent and another at sea), and it was not practicable to 
get the personnel all assigned until after June 20. 


Third. It has been necessary to prepare specially for this occasion 


x much of the material embraced in the exhibit. Several new features 


have been introduced that were not included in previous exhibits made 
by the Fish Commission. 

- Because of the foregoing reasons I have had to give my personal at- 
tention to details in the preparation and packing of the material, a duty 
that has necessitated night and day work. 

Notwithstanding the many difficulties attending the assembling of 
the material constituting the exhibit, and the very short time available 
for getting it ready, it is gratifying to be able to record the fact that at 
the close of the fiscal year the work is rapidly nearing completion, and 
it is anticipated that the shipments will be made in three or four days, 
about which time the personnel assigned to duty in connection with 
the installation and conduct of the exhibit will leave Washington for 
Cincinnati, with the exception of one or two, who will have to remain 


‘to look after certain details that require additional attention. 


32. Detail of persons from the Division of Fisheries.—In the report 
upon the exhibit made by the Commission at Cincinnati that will be 
prepared in due time and to which reference is made, full details will 
be given of the personnel. Here it is intended only to consider those 
whose connection with the affair affected the work of the Division of 
Fisheries. 

Three of the force of the division beside myself have been detailed to 
assist in the preparation of the exhibit. These are Messrs. HK. C. Bryan, 
W. H. Abbott, and H. R. Center. It is scarcely necessary to remark 
that the work of the division has suffered during the past month by 
the assignment of so many persons from its limited number. Neverthe- 
less, much was accomplished by the division, as has been stated in pre- 
vious chapters of this report, though it is beyond question that the 
work would now have been much farther advanced had it been prac- 
ticable to keep the entire force engaged upon it. 

33. Arrangement for conducting statistical work, ete.—As has been 


_ Shown, the demands upon my time and attention in connection with the 
preparation of the exhibit, and the fact that it will be necessary to 


devote myself almost exclusively to affairs at the Exposition for some 
months to come, renders it impracticable for me to retain more than a 
general direction of the office work of my division, leaving the details in 
the hands of another. Therefore, on June 3, Mr. Hugh M. Smith, who 
has long been associated with the office, was placed in charge of the 
statistical work, including compilation of reports, to act under my di- 
rection. This arrangement has been very satisfactory, since it has thus 
been possible for me to give more exclusive consideration to duties con- 
nected with the Exposition. 
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THE GRAMPUS. La ara 


K.—My association with the schooner Grampus has been so intim 
in the past, and her work being to a large extent connected wit 1a 
study of the deep-sea fisheries, it seems appropriate that menticn 
should be made of her here. a: 

I held command of the vessel from the time she went into commis 


in Washington or elsewhere. 4 
My official connection with the schooner noe on the day of my ap 


full command; Mr. E. E. Hahn, the second mate a ands first m mane 
and Mr. Prank Conley was appointed second mate. ite 

In preceding pages allusion has been made to the work accomplished 
by the Grampus during the year, having a special bearing on the com- 
mercial phases of the fisheries. Reference is made to a report up n 
her operations, pp. 491-598 of this volume, for more detailed informati on n, 
and also to pages 437-490 for a report which I have prepared upon her 
construction, ete. 


 3.—REPORT OF DISTRIBUTION OF FISH AND EGGS BY THE 
0. : FISH COMMISSION FROM JULY 1, 1887, TO JUNE 30, 
> 1888. 


‘The aggregate number of fish and eggs distributed by the U.S. Fish 
_ Commission, as collated from the reports of stations, in the period 
- comprised between July 1, 1887, and June 30, 1888, was 238,986,117, an 
_ increase of more than twenty-eight millions over the distribution dur- 
ing the eighteen months preceding this period. The distribution by 
species is shown in the following summary, from which it will be seen 
that the species receiving most attention, named in the order of their 
importance, are the shad, the whitefish, the cod, and the salmon. 


om 


‘Ss Summary of distribution for the year ending June 30, 1888. 

a Species. No. of eggs. | No. of fish. Total. 
Atlantic salmon (Salmo salar) .......-2--2. .-2--+eereeese-- 924, 000 459, 200 1, 383, 000 
Landlocked salmon (Salmo salar subsp. sebago) ..-...-----. 345, 000 45, 400 390, 400 
__. Brook trout (Salvelinus fontinalis) .....--..---+-----++-+-+- 215, 000 31, 286 246, 286 
yy Rainbow trout (Salmo trideus) .........-2.-.s0e2e-0----- a 341, 000 155, 856 496, 856 
moe orown trout (Salmo fario) ........--2-----ceceee--- 222 ennee- 5, 000 55, 010 60, 010 
Loch Leven trout (Salmo levenensis).........--..e200-+---- BR O00 Cees. took 50, 000 

Lake trout (Salvelinus namaycush) ........2-+2-0ee0020-2++ 547, 000 105, 760 652, 760 
mb Salbling (Salvelinus alpinus)..........-.---.2-20----8-0---- ANT fetch sc te 7, 417 
— Whitefish (Ooregunwts cluperfor nus): ns cece ceanis we deiacwe as 32, 412, 000 19, 300, 000 51, 712, 000 

{ MA OULDCE SAPIISSIING) -~. - - -o ole ene no nnn e eee eee 39, 095, 000 | 134, 631, 000 173, 726, 000 
Mee Oodfish (Gadus morrhua).......----..-------sceseee--00-- 189, 432 9, 470, 640 9, 660, 072 
y ; BO DSter (HOMATUS AMEFICANUS) .. 0. cco eadsanccesenaes cons 196, 000 614 196, 614 
| Flounders (Paralichthys dentatus) .............2.c000-02-0-[eeeeeeeeeeeees 220, 000 220, 000 
NE UR COPTIC) 57.0 a awa au swe een een e vets [scone eneee ae: 175, 410 175, 410 
a urine 1 OWRTIRSGtILS . @20F 6S)... 2. 2-0 je hee ee ne ne|acacassseccens 5, 437 5, 437 
mearce-eye perch (Ampbloplites rupestris) ..=....-c22------0.--4|.--eesecee een 3, 105 3, 105 
face bass (Micropterus dolomicw) :...< 2. ccsncececness-ve|oseneatcceene: 550 550 
; = ‘ ge RISE Oo a eae ae ....| 74,326, 849 | 164,659,268 | 238, 986,117 
ae | 363 
f st ¥ 
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Summary of production and distribution of shad and shad eggs, season of 


nies Central| Battery | Steamer | 
- ha Station. Station. |Fish Hawk. 
Eggs Calloebed oid Shee Bee BL 177000 tin ce cee ne 105, 315, 000 | 48, 607, 000 | 
Eggs received by transfer......-....-.-.|------------ 65, 137, 000 pissed ssc) ey feels 
PROM ae 9 eh ee Nn 81, 177, 000 | 63, 127, 000 |J05, 315, 000 | 48, 607, 000 | 23 
Fisi: deposited in local waters........--- 1, 475, 000 |........--.-| 16, 709, 000 | 14, 840, 000 
Fish shipped to other waters......-..--.|.-----.----- 39, 664, 000 | 45, 932, 000 | 16, 011, 00€ 
Eggs transferred to other ‘hatcheries. ... G3,197, O00 o. oe cat Meanie eet eee ‘aie epee ail 
Eggs shipped to State commissions...-..|.........-..|...--..+--+- 3, 000,000 | 6,197, 0CO 
Eggs delivered to car No.2........-..--.|------s00-- 5, 665,000 | 5,402,000 ! 2, 139, 000 
Hees delivered to car.Nos3 2.206220. ceeet|e. es be acne 7, 686, 000 | 9,006, 000 |.-..-.....-.. 
(Piahtostin batching. oy 2. 20 ce So eat science Walle bamien ieee ey 366, 000"| .ccweceduss 
Eggs lost in shrinkage en route from Fort 
Washington to Central Station......-. rig A 1 eh Rn ae Pee tp RPT Ror 5B 5 ae 
Eggs lostin transit from Fort Washington|.........-.. 4, S86, GOB ocean Lorn seamen 
Eggs lost in incubation.........-... aL. 9, 453, 000 | 5, 236, 000 | 24, 900, 000 | 9,420,000 | 49, 00: 
EE, RRR, SOAs Se ane RVR A 81,177, 000 | 63, 137, 000 |105, 315, 000 | 48, 607, 000 | 235, 099 
Gross output.......2..02...0 Harnett: 1,475, 000 | 53, 015, 000 | 80, 049, 000 | 39, 187, 000 | 173, 726, 


Distribution for the year from the various stations, arranged by species. 


WHITEFISH (Coregonus elupeiformis). 


From Northville Station: 
Forwarded to State commissions to be hatched and deposited in public oo? 
25, 000, 000 |..... ce 
Forwarded to other United States stations ..... hah SE Sega -----| 5,000, 000 |..... ae 
From Alpena Station : . : 
Deposited in Lake Huron...............--- foe RR RT mentee obetree calves Aare aero 15, 000, ( 
Deposited in Lake Michigan: sc: co.2ec oe cs ee Sek eee ee beim aca 
Deposited:in Long Bakay . oo iso via. ce gete eee atatesbos eeatenets erate - 
From Cold Spring Harbor: 
From eggs received from Northville there were hatched and deposited in 
Long Jetand Takes). 2284 ool aw oe bs cao aa wae ewan we elma's Meee 2a ae eel ae oa ee ane 
From Central Station : 
From eggs received from Northville there were hatched and delivered to 
ear No.2. for deposit in Lake Ontarie = -2.2501 base pew os Sn olen See es 


Also for hatching in transit and deposit in same lake .....--.---. sWecies es 2, 412, 000 pee 
ST OURE Sa crcie n=, toin jek oom ox eee lethal aes Ee ah Beeler nae eee eee ate es 32, 412, 000 | 19, 300 


ATLANTIC SALMON (Salmo salar). 


From Eucksport Station : be 
Forwarded to Cold Spring Harbor Station.........---....22.----20 eee ee: 500, 000 |.-.- 
Forwarded tothe commissioners of Maine, New Hampshire, Vermont, Mas- : 

sachusetts, and Rhode Island........... espe eee Se Og LT NP pee ee 424, 000 
‘From Cold Spring Harbor Station: | 
From eggs received from Bucksport there were hatched and deposited in 
Hudson River and tributaries of Long Island Sound..........------.----|es-------20{ 


Ota in 5 52 Si ee Cesk bo ve wb jee datas Woes eee re Sai nee Tee en 924, 000 
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Distribution for the year from the various stations, ete. —Continued. 


LANDLOCKED SALMON (Salmo salar subsp. sebago). 


Eggs. Fry. 
. ; From Grand Lake Stream Station: 
Moxwartled to ptate PomMissIONS. (22. 262 oa pac ce wens esedeuseecs sees. ee 205; 000 1.5 .cean see 
Transferred to other United States stations...-.....-.-....------..+....--- SO! 000A Ap ises 
_ Forwarded to foreign countries (in exchange).-.-..-..--.-..-------+-ee0--e: G0, 000): a2 en ae 


_ From Wytheville Station : 

From eggs received from Grand Lake Stream there were hatched and de- 
posited in public waters. ..-.-....-...--- Seer tt ee Nt a nce et wn wie ya's sei! sin Staishoueiia . 11,400 
From Cold Spring Harbor Station : 

From eggs received from Grand Lake Stream there were hatched and de- 
posited in the public waters of New York and New Jersey..-..-.--..--.|.-.--------- 34, 000 


MRE ee eis Monet ae Maden ees sal ue tee ue igaczends. 345, 000 45, 400 


RAINBOW TROUT (Salmo irideus). 


_ From Baird Station : 


Hatched and planted in McCloud River and tributaries -............-.....|.----..--.-- * 85, 000 
- Forwarded to applicants and eastern United States stations............... 218: 000 |S 5 eee 
. Forwarded to foreign countries (in exchange)...-.......26--2.---ee0+e-0-- 30; 000" | coe se 

_ From Wytheville Station: 

: Transferred to Central Station ................ Fed ae Md Me ee Oe afl he wane eee +5, 200 
Re GC. TCH PONCRINON co ons Coruemru date so Cem K clacton cdivie boc oavicinnce osassin|waeseuccacee 11, 535 
marhed and planted im public waters. .-.. 222-5... cescasece ween nese acens [nese c cere eee +12, 035 
eerrnTaed. to. Sisto COMMIASIONS. 66. 2/- 26. Soci ies adae sn we ceased cowceasces SD, GOO SS 3 ie es 

Forwarded to foreign countries (in exchange). .-....-.......-----222 --e0-- 45,1000) |. oe eee 

From Northville Station: 
‘Forwarded to applicants ..... PRA ewe ee eet Pa cian Uniois SeK na Gey winn Giaie ~~ ae 10, 000 +390 
= Hatched and planted in public waters.........--..----2----2-- scence seen ee |ee ee ee reece +8. 198 


From Central Station: 
_ From eggs received from Baird Station there were hatched and planted in 
‘aa Sunec waters. T OnMay IY AINA cy oot e eo: Ua eno s vs Soc n poate tee snus locus eens $20, 000 
_ From Cold Spring Harbor Station: 
From eggs received from Baird Station there were hatched and forwarded 
BIBNOANIG 5.26: 2. 0 Ja doawin = Seltabevninieccakvab sae Bees eM dats ak lied alee § 23, 500 


——— 


RI les Se aNd ans te Satin uals one Sense aioe + cikiy «ne open clase ces 341, 000 155, 856 


 *Of this number 2,000 were breeding fish and 5,000 yearlings. +Twoyearsold. § Fry. + Yearlings. 


? oy LAKE TROUT (Salvelinus namaycush). 


_ From Northville Station : 


Forwarded to State commissions and applicants. ...-...-.......-.--.------ Sie OU re 
¥orwarded to United States stations...........02.- 22... 2 cece nc cee ceeeecnee 130/000 eee aso 
eee Team aR Oy MOMMA .o. 2). 4 OST e. .. 2 ow ste see ne ween se coh |ewdeseidace se *560 
Forwarded to National Fish Cultural Association, London, England....... AB AOO0N | sce eee sen 


d From Cold Spring Harbor Station : 

___ From eggs received from Nashville Station there were hatched and depos- 

MEP 1 WraNiG Waters, 25.6.) 5.025 cbse seule. cee ened bese dec ceeefe cee ee cebcse +85, 200 
_ From Central Station : 

From eggs received from Northville Station there were hatched and 


ered CO. WAYEDOVING SEATION 2.25500 5-555. sec ce ont cece waceceee fied refine escecseees #20, 000 
MM eee Co ese TS NN, 647.000 | 105, 760 
* Two years old. t Fry 


seh ¥% i hori ‘ ; ~ ‘ 
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Distribution for the year from the various Se. bie. SCout nue 
BROOK TROUT (Salvelinus fontinalis). = A ee 
Eggs 
From Wytheville Station : ? . 
Horwarded to applicantd.- oo 6. so desea ee ne snes ce deaoeesnen aes 3 Irs intra a F Bs 
Deposited in public waters.” ool. ease eA Sere ore a ee ae Se eee wae 
Transferred to Central Station, Washington, D. C .................---.--.|-2. Oe Sac 
From Northville Station : é' 
Forwarded to applicants... Ce ee ee 40, 000 
Transferred to Central Station, Washington, D. C......-.---------------- 40, 000 
Forwarded to State commissions } .-....-..----.-.-.--2-e2eee+-e- Sranaht cia ab 135, 000 
Forwarded to National Fish Cultural Association, London...............- 10, 000 |... f 
From Central Station: . ’ 
From eggs received from Northville there were hatched and transferred : 
to: Wytheville Station .-... oo 20s. cececceesctewes os one fe winnie Saimin ie alate Stall wile Weed 
POtAl Wc. Siccue fo. Sas. pees per eceh en bese seen bene eer et ae in. Goa 225, 000 


* Yearlings. fT wo years old. t Iowa 50, 000, Minnesota 60,000, Michigan 25, 000. § Fry. 


BROWN TROUT (Salmo fario). 
From Cold Spring Harbor Station: 

Produced from eggs received from Germany this season and distributed to ; 

applicants. 2. Sc ceses ide. sks encom ecewecl seks) vamwes © alan wae Seel ont eee 1 on cree Sea ate 

From eggs taken from brood fish raised at the station and distributed to 

applicants .... 2. .c22-.cnseee sence cnnenes cette ee cee n ee eee ee cence eee e eee teen tg ee a 

From Northville Station : 

From eggs taken from brood fish raised at the station and forwarded to - 

State COMIMISSIONS 72 se hse Do eae ee aceon ote ye eee ahs 5, 000 
Deposited in public waters ......-...06------ 2-20 - sence sewn es ene Py ee ae 
Transferred to Central Station for aquaria exhibit eb edna: Ghia See Setar sae 

ofal<c- scsese8. 5 ee spin vin nines alate aie Spe eae Sea Re a eyo ae At 5, 000 
*Fry. t Yearlings. } Two years old. 
LOCH LEVEN TROUT (Salmo levenensis). 
From Northville Station: 

Forwarded to State commissions ..... dete pane eens dee ie Rae ae teusnaeeae ioe 1B 
WERGHED ANG 5. 40 ne matsbaclowa wee watadeiene aac Ss saeco dn nth ie coca er pe een at eae Tae oe 
Minnesota ....2..--222-2-20.-----0-- Erewigec baleen sua ewteeecas ava == te sa eae an 
Wow. Hampshire 2.) oo. toon Celeste be ee sctcceoke aie ond ee en ee 
WISCONSIN CX roe Codeadar gnicemene ee, ae Ams ces, 1A yah aid mcaC einict sic oS amen 

DORAL . o Sale owe. ado titer eam RE em aren ee ee ae Sm sea 
SALBLING (Salvelinus alpinus.) . 

Forwarded from Cold Spring Harbor to applicants in New York, New Hampshire ant 

Michigan........ ave ce bup a aaee ame ciminne See eee weaweas® 7 ele ae ee ee Seca 
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x . CARP (Cyrinus carpio). 


E Summary of carp distributed to private applicants from October 8, 1887, to January 31, 


a ‘ 1883, arranged by States. 
4 Date. State or Territory. Point of distribution. Bid it Patt ts oe 
j 1887.” : 
"Dec. 8 | Alabama.........: Ene Birmingham .........-.----. 31 68 1, 380 
. Oi APIZORBS <2: cae cae a 2-2 Hl Ph RSOy EDS oes ce cun 32. 8 43 2, 996 
SeaNov, 28 | Arkansas .-..........-. Stikegia Ma 32) ee0 eo. 37 115 5, 430 
Dec. 5 | California ...-. eee Albuquerque, N. Mex ...... 5 5 100 
ii Obmumections =i... 2.2 Boston, Masa 2b Foe 5. 2 .. 7 29 596 
12 | Dakota.......... Es i); Fargoyes a cp a aio ae Se 37 70 2, 660 
Po, DOW ATG! Soc. 6 cns ess Washington, D.C., and New 2 4 2, 580 
York. 
14 | District of Columbia ...| Washington, D.C.-.......... 1 3 60 
Ver PELOVICG.seset coast ee sc PACKANN Wee = 22 soee cei aes 16 39 1, 380 
RL GrGBPoiy canescens <= Rit iA biatintnce Sc stoac ie OSS 22s 61 132 2, 720 
2 AGEN 2. fed oactaes aban Boisé City, Idaho ........... 8 41 820 


LEDS Snes SN NI a Oncaea ae 51 105 14, 800 


at 12 | Indiana ...... stetae W hy AIA IONNS <n a aw ut ao ca 63 136 6, 950 
; 28 | Indian Territory ....... St.chouls, Moy... 522 to. 22 oe. 4 15 580 
: 2a ROW A Sema. Sate = aeons jp DORE MEGAN OR 5) ade nsw 67 177 6, 430 
: Oct. BE MANNA 2a2 Sie ck slate, cers Kansas City, Mo.-.......... 69 250 5, 100 
. Gi Kentucky =). os... 2.0 2 LORIN 60M a0) o2 Ss cad ous 34 74 2, 030 
ae 12 } Louisiana ........- Sees Jackson, Miss 2.002... in. 19 Shot a OT 
Mav, 6 | Maine...............-2. Boston, Mass-...........---- 7 8 160 
3 0. i AG EN SS a Washington, D:C.........:. 11 35 740 
Noy. 6 Massachusetts ......... Bgetonesie. seco e mde eee 9 16 370 
eZ 2.| Michigan’. ..2....02.0. 5. | Chicseo. Alo. Kad cnsaeny a2°hok 53 1, 060 
= ; Si.) Minnesota.. 5522-2... StxPaulesue. eee esas are 18 62 7, 240 
Deo 12%) Mississippi, ::..--...--- Jackson ..-.... ecto sak da: 44 147 3, 100 
"Noy. 28| Missouri............... Indianapolis, Ind .......... 16 20 500 
Saget «15 | Montana ............... Mle ash Asis on wstewed oo ‘. 11 40 920 
‘4 ° et NOD TASK Seruieot: fete SLs iKansasiCityeeMo. scsi se oe pace 7) 53 1, 140 
— 28 | Nevada ........ he Sa Silt Take City co--..5>.. ..- 2 4 80 
‘Nov. 6{| New Hampshire ....... Ones eee ee et: 1 1 20 
Noy : New Jersey .......----. New Monk City.-..--)-.->-< 8 16 340 
. : ae 8 New Mexico ..... aes El Paso, Tex...... eetdw aaiiae 10 31 700 
/ Nov. and | New York ............- New York City ......- eee 42 96 4, 300 
Oct. 12.) North Carolina......... CEE Se Real henner paar 63 240 5, 070 
ON ae a Columbus..! ie) atac§ Soe a Aa Pa 53 129 4, 160 
Je RCO ae ntceroncclan ~~} F OFAN 2. 25.0.6 es e- | 15 | 39 710 
coo. #4 | Pennsylvania .......... Washington, D.C........--. 55 | 194 9, 430 
Nov 6 | Rhode Island ........-. Peodiom, Naga.) 8 5520 sc, 1 1 20 
a 14 | South Carolina......... Selambine 2-3 ..662e anne ¢ 25 | 91 1, 930 
Dee. 7 | Tennesseo.............. Chattanooes. 2 \..cc05 sexes 37 124 3, 602 
BUG ROXAS <sce ac\ae cnc oh eae MSNA eae oc noise sabes ee 79 293 6, 170 
eee or Uiak 20.2282... Sak Paiees. i. n28 ke, I Pst G56. |"? = 14, 328 
Baltes ou G- Vermont 022 ...2......- Boston, Mass ...........-..- 7 18 620 
a Ree WS ONE ae cane oo ass 2 District of Columbia and 63 232 2, 855 
4 ; Wytheville. 
Ost. 18 | Washington .....:..... Tacoma and Portland ...... 20 63 2, 240 
ae.) 12) | West Virginia .-....... Washington, D.C........... 20 32 1, 640 
ri SL iSCOBkIN 3. 2.22... 2. ethan Minn. [2.2 .- sce. 26 39 780 
pea Wvomine 2.4. .2.,. Clemente yo su St 5 7 300 
mee 14) Mexico... ..-.2..-....... Eiiyof Mexi000~ 25025002. .[ 2058.2. 1 5, 000 
Sy hg A ae oR ON NS 4, 859 4,09 | 136,913 


arg : me & r me « ie 
(368 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 
y * we * he , a 
Summary of carp distribution ‘to private applicants,etc.—Continued. 
SUMMARY. | Tides 
States supplied ...... 20sec cece ee se se 38 || Counties supplied My Mada ibs Tea REN 2 
Territories supplied. «=. ... 1.006025 50-.-. 10 || Applicants supplied .-....--- re 8 
Foreign countries supplied..-........-. 1 || Total number of fish ...2......--...... 


Number of carp plantedin public waters of the United States from October 9, 1887, to Jan- 
wary, 1888. pet. 


vf . p 
Date. State. Place of deposit. Waters stocked. No. of 
fish. | 
1887. 
Nov. co |, Florida :o.-.2..22.| Live Oak ~o......0.4. «| Sewanee Rivers. . ia. cone eee ee 
Bee: eed 2 oeosc5 Sean oe Tallahassee. -..---.. Oclocknee River.--.-...-.... AP ee ais 
16 | Georgia .-..-.\.... Near Resaca.......... Chattahocchee River .............-.<-- 
GAM ed Ox. dos Se ecku sl os ee OO, ASrase aces oe Etowah River 222 .j:o22.¢eneseece tee 
LE SORE Meas pepe Rage GAO oe ints on ee Oostanaula Rivet ..:..c.<>.ase eee 
DSN Sa Ov. vast cailome we West Point..j- 7-220 5- Chattahoochee River ..-........ aunts 
AB ps scRO edocs tases. Madisen =... 3.722.535 Yellow Rivér 232-2. SS ae 
TSB eee. MOL Acct suet oe | erate SELON oe toe ate ae eee cpa Oconee: -Rivertssoss 556. Seb < cae eee 
BY a NE le i a ciel ABSUSA ch ada ee ceive Savannah River ::....:.0.ccnannee ee eee 
WO EG oe gt JOSUD. sec ssescs eee: Oconee River .s 55-2303 eee eee 
Le wMLO i, actos Pcie me ciiteee Oe sae ere oes ‘Ogeechee River...-...- Sins oak ae eee ; 
TOS AO ARae oR eat et Maicon nas aoe oe Ocmulgee .Kivers.. > .: 342-5 sane eaeee 
MOS ED eek ese SesMP oc oh Se Lae eee HRALARAVEE, 3 cee bel pee ma ate ca 
IO BEBO, snc ohise te iatre'e Blackshear. : 3.22245... Satelia: River... -.iteweseenaes ries. 
1 Rs Se ae ge JS ORUD Dovcisd kascenenye Altamauha River!..2 50) o.cds Sac cee eee 
PEM ark = trexoe doce cd Chattahoochee .... .-. Chattahoochee River .......506--.02.2- 
94.) Pinos o...) 2. Springtield:: c.2<..- =| Lake Vanee -22-250.2.. Catena eee 
SAMS 2G ke Sella ae Kaukakee, 2eisecses as ol Kankakee River... --- soos escseewe re 
GU eee Olsen caer eeias| he CM NAIA see az eeacseies Crooked: Creek so. - 0. soma weetan eo 
TE AGLPAG.. cosas Sere codes. DOr eter wateee tetas Clear Rivers. (ae. sitter’ Voegeae ee 
7 at (es iy 1 a eel ee MO. eee Pete oases Little Wabash” River’: 32. uc sv eseeunrs 
PG hs OMe ct sewer ata OAD sete nasawe eeanen Bis Muddy River...2.encsan 2 oe taneeune 
11 SA Sop ep Mo | GO ean Nae Okaw: River ..i.. so0.bee aioeeetien eee 
IGT EMO sa, Seawater Decatar - 5 suse Sangamon River. 2. \ssesp o« saeco 
DPR Fatal acre ook Galesburg 4-203. 202: Railroad! reservoil.”< 2. 2.5 5-5 Seon pee 
POO Sion Baie Diteti sk $a. coaee ‘i Beek River | ..0esaseeo oe iy See 
DT ahts SAO Els nla ahlmewie Mendota sei. cae ro ac Lake Mondotacac:i-.s ab ae ee . 
Di Pet Oieae Siaiaiaiay aie ASCOT OLS: 2 S21 a eer Box River 2. ss sede d sean ver cinnctelseee 
RT He ROO oo wee wow ees IN@DOFVING jon cswcases Des-Page River... cuit) aaa 
Ziel Ges Ons coerce «Se eeles ihockfordce..- coeee- Sh AROGK IRV cscs aswncscncs em ee eee 
Oct’ 14 °\ Kansas .... 2.2205. Kansas City 2--.<- -.-- Kansas River. ....:...-- 2 Shiels pelo eee 
9 | Maryland......... Pierce's Mills.....-.... Rock Cresk f.cvic eka sc ek oe 
Dec... 7) Michigan... ....-: East Saginaw ........- Mud Lake 7.205.422 sons <> fae eee 
Oct. 10 | North Carolina ...| Raleigh............... Crab Tree Creek... 2. .\.). cp a5 sae 
IN EO | CMELO carne a othe a aia McConnelsville -....- Muskingum River ....-.---.... «6a : 
Oct. 26 | Pennsylvania..... Minersville. cinco 5). Lizard Creek a. 32. 2.22 se eon. beet be 
PTA ee O Benitns clice Saale Rastons svc cee Peseaias Bushee reek ee sien oe oe ae i. eee 
Dec. 12 | Tennessee ........ Near Rives: Jsccnes—sn Obion, River... sc. 652. es5 2. pan 
ei aa Cea es Be Trokten 255.2 223.5: North Fork Deer River «.....-..-.-- 4 
REO. Seminciawecie'e: Humboldt es eee csi dO on fhe 5) Fe etch. 
Ih ORAS ox cmie Seo win Fort Worth... -5 2 Ponds of Texas Pacific Railroad....... 
Ul EO Tomer se Seicve cic Bair alae ck. cee Rinkionl weet 
ht 2 Creel dis ie y chars = Big Spring 
Sept. 21 | Virginia .......... SLAANOD, 202-6. ences 
Wey 06) 1. Jac. sc deeests Buckland {35.2.t2% 2. . 
DP bal re 2o% oiaisl|aiais ele ee he Die nate ee em eH Oe ee ela tS = he een cee ee to teeter eee 
b] s . 
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/ GOLDFISH (Carassius auratus). 


EP Xwmber of goldfish distributed by the U. S. Fish Commission during the season of 1837 


4 and 1888. 
No. of . No. of 
: No. of : No. of 
State. applica- | ~ State. applica- 
tions fish. tions. fish. 
BPPADAMNG 2:05 5os--5bcs.sns od 16 85 || Mississippi -.........-........ 3 31 
Se TIZONS - ne. -- wennae-----o--0- 1 Grif REOMDANAG 2's o0 6s. 2 +s ce eb ome 1 4 
sGonnecticut ..2.-...--..+-----+ 3 16 || New Hampshire.............. 1 5 
PPAROL® 2.50 <tso05 aie iela Shs sA or 4 DE HNO WHePORSBY, on i6 0< dna icccnan 4 24 
Delaware SARE Oe 4 AGW ING WADE Kent Scho! sla's wee cae sere 8 66 
_ District of Columbia ........-. 484 | 2,904 || North Carolina ............... 17 127 
eetiorida .:...--2....2-.-.-- FIN 9 Got PRWeb nce ws ad: 24 162 
- Georgia....... Bao tmedeise Ses se 10 OG Oren 2 oo. asi a aso s cee st. 25: 3 13 
RN oe late ath an opi ae win cimelncnink 1 6 || Pennsylvania..............-.. . 27} . 190 
© Tlinois ..--.. Piptele ahs Se aye wre 5 140 || South Carolina ............... 4 30 
. MIA e250) toed couse se. 18 OO} “BenMesSeO!. nS stew ae oc oo: 1 4 
8 Ce tet 3 POW als WES 7 i oe a F; 42 
ay _ Kansas Peele ele can Since eanee 2 GUN Wbaae ee eicon trea cose aids m eitiects 5 126 
ST 9 ee 1 CA OR 0 rc eae 28 $435 
SEMINIGIAND 0 .00----5- -------- 5 30° || West. Virginia.......-..-...-- S - 2 12 
Miineviand....2., ..-.-% s2-.4..: 29 190" ||) Washington: - 0. ceca. new eee 1 6 
_ Massachusetts .......--------. 7 20" OW YOUU G2 sic cerns anu slowee' an 1 4 
_ Michigan Se ae ie Ps het a Nata: 2 10 Totals 52. ate ee ee ee Nps See 648 6,437 
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4 RED-EYE PERCH (Ambloplites rupestria). 
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e 
ne _ CODFISH (Gadus morrhua), 
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tee: FERN eee pty be ek ee 
FLOUNDER (Pseudoplewronectes americanus). = % 
From Wood’s Holl Station: eh Nath Fie ey hues sige ye 


Deposited off the coast of Massachuseétts..--..eeeeeces---ccceee tT eauiea saa cei nee 


a. < 


LOBSTER (Homarus americanus). Rig ah - 


rs Eggs. | 


From Wood's Holl Station : | 
Transferred to car No.3 for deposit in the Pacific Ocean off the coast of 


CA SOPR as VO Ok oo re ay ei ac ne spetawd sts tales eecs on eaeeder cee rap ee ine ee A 196, 000° 
MDotgly,» 2 satea~-a2vi-ca=4ppere) sael--So-oe2 sce tye sWateaseeeeeneee arn eee 


92,000 eggs and 282 breeders were lost in transit; the remainder were suceessfully deposited in 
Pacific Ocean near San Francisco and Monterey, California. * 2S ee 
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4 “4,—REPORT ON THE WORK OF THE U. 8. FISH COMMISSION 
ee Bi TaS. ALBATROSS FROM JANUARY 1, 1887, TO JUNE 
S30, 1888 


By LicuT. COMMANDER Z. L. TANNER, U. 8S. Navy, COMMANDING. 


AWARDING OF CONTRACT FOR NEW BOILERS. 


a The Albatross was lying at the navy-yard, Washington, D. C., at the 
“close of my report of 1886, awaiting the awarding of: the contract for the 
“construction of new ey an appropriation for that purpose having 
y been made by act of Congress dated August 4, 1886. The old boilers 
N vere not entirely worn out, but the Lanier nated trip of the steamer to 
the Pacific coast of the Vawod States made new ones a necessity. The 
wings and specifications having been prepared, advertisements were 
published in the daily press inviting proposals, and on January 10, 
“ 1s 87, the bid of the Columbian Iron Works and Dry Dock Company, 
of Baltimore, was accepted, the company agreeing to remove the old 
; Dd oilers, construct new ones from designs of Passed Assistant Engineer 
_G, W. Baird, U. S. Navy, alter the deck-house, extend the sky-light, 
 ete., for the sum of $13,439, the work to be completed and the ship 
Yr ‘eady for sea in one Mundrod and twenty working days from the de- 
iv ery of the contract, January 27, 1887. 
i The expenditure of the appropriation for new boilers was placed 
a “under my charge by the following order : 


a U. 8. COMMISSION OF FISH AND FISHERIES, 
a. ~ Washington, D. C., January 5, 1887. 
= =e You a are hereby placed in charge of the eo pena of the ap- 
propriation for the new boilers and refitting of the Albatross, and will 
ee the contractors and arrange with them as to commencing their work. 
ae Before anything is done, however, they must execute a contract and 
designate. their bondsmen, and the Attorney-General will be called 
4 upon to ascertain the oe of the bondsmen to discharge their obliga- 
ti ons, 
. Beaveattally, 7 
Se SPENCER F. BAIRD, 
| Commissioner. 
= Cap Z, L. TANNER, 
Commanding Steamer Albatross. 
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my having been char a, with the execution of the contract by ie fol: 
lowing letter: 
3 U. S. COMMISSION OF FISH AND FISHERIES, _ 
Washington, D. C., January 17,1887, 
Sirs: I write to inform you that your bid for the construction and — 
putting in place, etec., of the new boilers of the steamer Albatross has — 
been accepted, and that Lieut..Commander Z, L. Tanner, commanding ~ 
steamer Albatross, has been charged with the execution of the contracts. — 
The expenditures under the contract will be made under his direction 
and payments made on his certification of the ead as provide for. a 
by the contract. Ss 
Passed Assistant Engineer G. W. Baird, U.S. Navy, has been re- 
quested to act as the superintending engineer representing the U.S. — 
Fish Commission, as referred to in the specifications and contract. 
Very truly yours, 
SPENCER F. BAIRD, 
Commissioner. 
CoLumBIAN IRON Works AND Dry Dock COMPANY, = 
Baltimore, ‘Ma. 3 a ! 
Passed Assistant Engineer G. W. Baird, U.S. Navy, chief engineer . 
of the Albatross, was superintending engineer, and later, when the con- 
tractors were ready to commence work, Mr. W. Bennett was appointed — i 
assistant inspector, and was in the shop during working hours, having _ 
supervision over material and workmanship, with instructions to see a 7 
that the provisions of the contract were strictly complied with, Mr. = 
Baird visiting the works as often as practicable. . 


ne 


EXPERIMENTS RELATIVE TO THE IGNITION OF GUNPOWDER, COAL — 
GAS, ETC., BY A FRACTURED ELECTRIC LAMP. 3 


On March 10 experiments were made at the request of the Commis- : 
sioner of Fish and Fisheries, to determine the results of the fracture § 
of an incandescent electric lamp in contact with gunpowder. The 
result of these experiments was described in a letter to Professor — 
Baird, of which the following is a copy: 


Navy-YARD, WASHINGTON, D. C., March 12, 1887. 

DEAR Sik: Your letter of the 7th instant, inclosing a copy of a com- 
munication from the Bureau of Navigation, dated March 4, requestin; 7 
certain experiments to be made with the incandescent eleva lamp, : 
etc., was duly received, and, in accordance with your request, I have | 
made the following ae RE viz, to determine the result of thet 
fracture of an incandescent electric lamp iu contact with gunpowder: 

(1) A 10 candle B lamp was half buried in sand and covered with a — 
mixture of sporting powder and cannon-powder. The lamp was thee, 
broken. The powder exploded. 

(2) The experiment was repeated, cannon-powder only being ase 
The powder exploded when the lamp was broken. ‘= 


f 
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Report U. S. F. C. 1887.—(To face page 2.) Tanner. Albatross. PLATE I. 
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APPARATUS FOR DETERMINING THE RESULT OF THE FRACTURE OF AN INCANDESCENT ELEC- 
TRIC LAMP IN A COAL-BUNKER CONTAINING COAL-GAS. (See page 3.) 
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To determine the result of the fracture of an incandescent lamp in a 
coal bunker where there is coal gas: 

(1) A 2-quart butter-jar, a (Plate I) was fitted with an air-tight wooden 
cover, b, through which the gas-tube, d, electric cable, 7, and gas-burner, 
h, were passed, all having air-tight joints. The firing bolt, 7, also passed 
through the cover, but moved freely, the joint being made air-tight by 
a ring of putty pressed gently around the rod. <A 10-candle B lamp, e, 
was placed in the jar and the cover screwed on. Gas was introduced 
from a city lamp through the hose, e, and tube, d, and was lighted at h, 
giving a full flame. The electric lamp was lighted and allowed to 
burn several minutes, then fractured by releasing the weight. g, which, 


striking the collar on f, drove the bolt down and shattered the lamp. 


The gas did not ignite, but the flame was extinguished. 

(2) The experiment was repeated, except that the base of the lamp 
and bottom of the jar were covered with gunpowder. The lamp was 
shattered a second time, without igniting gas or gunpowder. The flame 
was extinguished. | 

(3) The experiment was repeated, except that immediately preced- 
ing the fracture of the lamp the gas was turned off at h, leaving the jar 
air-tight and charged with a full pressure of gas. Neither powder nor 
gas ignited. 

(4) Placed a lighted candle in the jar and turned on the gas, which 
ignited immediately. 

(5) Placed a lighted bunker lamp (lard oil) in an upturned barrel, 


upper head out, led the hose to bottom of barrel and turned on the gas, 


which escaped about five minutes, but gas did not ignite. 

(6) Placed the barrel on its bilge and introduced the bunker lamp and 
gas as before. Gas ignited in forty seconds. 

There being a vacuum in the incandescent lamp its fracture would 
cause a strong indraught to fill the void. The burner, h, being closed, 
excluding air, the gas would rush in until the full pressure was at- 
tained. 

During the first two experiments with gas the burner was left open 
and lighted : 

(1) To show that the jar contained a full supply of gas. 

(2) Toadmit a quantity of air when the fracture of the lamp occurred, 
in order to increase the inflammability of the gas. The fact of the burner 
having been extinguished at each trial demonstrates the introduction 
of air by the indraught before mentioned. 

Conclusions : 

(1) The fracture of an incandescent electric lamp will explode gun- 
powder when it is brought in contact with the carbon of the lamp. The 
latter is consumed so rapidly after its contact with the air that there 
are no burning fragments scattered about. ° 

(2) The fracture of an incandescent electric lamp will not ignite illu- 
minating gas. 
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(3) The flame of a candle ¢ or penter jamip (lard oil) will ignite il 

ating gas when confined, or partially confined. 

Very feapecttally, eae 

ie A hehe i ? 

| Tieut.- Se deraaer U. S. Navy, Commanding. — 
Prot. 8S. F. BAIRD. 


yo 4 
, : ; a : Ki 
DREDGING OUTFIT SUPPLIED TO THE U. 8. 8S. THETIS. om fe 4 


We remained at the navy-yard until April 5 5, when we proceeded 1 fo 
Hampton Roads, under the following orders: ——— 


U. S. Commrsston oF Fist AND FISHERIES, 
| Washington, D. C., April 2, 1887. — 
Sir: It is proposed to supply the steamer Thetis, now under orders 
for the Pacific Ocean and Bering Sea, with such apparatus as may be 
most conveniently available for making investigations respecting the 
fisheries of the northwest coast and the general natural history of the 
country in accordance with the offer of Lieutenant Emory, commandit 2 . 
that vessel. As her departure is imminent it will be impossible to. et 
up in time a special outfit; and you will, therefore, supply such portion S 
of the fishery equipment of the Albatross as can be spared for the pu te 
pose, and make, without delay, a requisition to replace them. 
You will proceed with the Albatross to Chesapeake Bay, or whereve 6 
the Thetis may happen to be at the time, and make a transfer of the ar- 
ticles in question, together with such additional equipment as may “hy 
put on board by Mr. Lee or Mr. Rathbun. oe 
If the necessary arrangements can be made, it is desirable that. 
give Lieutenant Emory and the officers of the Thetis an opportunity 
witnessing the methods of making collections and observations on 
subject in question. On reaching the Thetis, therefore, you will i invite | 
them to accompany you on atrip of such length as may be most co n- 
venient for all parties. ce 
‘I learn that the officers of the Thetis will not be ready for eel ‘ 
with you before Thursday next ; and you will therefore leave the na ra 
yard, Washington, in time to meet the Thetis in Hampton Roads } 
that day. 
Respectfully, 


* 


SPENCER F, ee ars 

Comical 
Lieut..Commander Z. L. TANNER, : 
age Steamer lade ot 


of the trawl, coming to anchor again at 11.30. The follows ti 
were transferred to the Thetis: im 
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Three hundred fathoms 33-inch Italian hemp dredge rope, two 11- 


ss F foot beam-trawl frames, one 8-foot beam-trawl frame, two 11-foot trawl 


a 
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+ 


PGRN ET pe ee ee 
; i” 


-T 


Few 


bird 


4 


nets, two 8-foot trawl nets, twelve trawl weights, three large and two 
- small dredges, one 16-gallon tank, two 8-gallon tanks, twelve 2-quart 

collecting jars, eighteen 1-quart collecting jars, twenty assorted bottles, 

seventy-five homeopathic vials, 30 gallons of alcohol, 25 yards of cheese 

cloth, one tow-net, two pairs forceps, one package of labels, one record 
book, two dip-nets, two sieves, six sorting dishes, one ‘‘ Construction 
and Equipment of Albatross,” quarto volume. 


CONSTRUCTION OF NEW BOILERS AND OTHER REPAIRS TO THE 
’ STEAMER. 


At 1.50 p. m. we got under way and stood up Chesapeake Bay, en 
route for Washington. We passed the night in Cornfield Harbor and, 
getting under way at daylight on the morning of the 9th, arrived at 
Washington at 3.30 p.m. We remained at the yard until 9.55 a. m., 
- May 2, when we left for Baltimore, arriving and making fast to the 
- dock of the Columbian Iron Works and Dry Dock Company at 1.25 p. 
m. of the 3d. | 

We found the contractors much behind in their work, having, in the 
first place, been delayed in getting material that would stand the test 
required by the specifications. They also misapprehended the class of 
work required, and were compelled to do by hand what a first-class 
establishment would do with machinery. In order to forward the work 


_ as much as possible the pipes, etc., were disconnected from the old 
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boilers by the engineer’s department on board and other preparations 
made for removing them. Owingto the failure of an appropriation the 
Commissioner found himself unable to carry on shad-hatching at Havre 
de Grace as extensively as he considered desirable, and to assist him in 
this work we sent, on May 10, a detail of twenty-one men to that place 
in charge of a commissioned officer. They returned to the ship June 18, 
after the hatching season was closed, and proper acknowledgment was 
made for the work done by them during the season. Surgeon J. M. 
Flint, U.S. Navy, was detached on the same date and ordered for 
duty under the Commissioner of Fish and Fisheries. The contract 
time for the completion of the new boilers also expired on that day. 
What with labor troubles, and with the difficulty of getting material, 
the job was but half completed. The new donkey boiler was taken 
aboard about August 1. One of the new boilers was taken on board — 
August 4 and the other on the 11th. We went into dry-dock August 
19, to scrape and paint the ship’s bottom. She was docked last in 
Norfolk July 2, 1886, and although she had been in the water thirteen 
months the bottom was not badly fouled. There was, however, consid- 
erable rust wherever the dredge-rope and sounding wire had come in 
contact with the bottom. On August 20 we received intelligence of 
the death of Prof. Spencer F. Baird, U. S. Commissioner of Fish and 
Fisheries, this sad event having taken place at Wood’s Holl, Mass., on 
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the afternoon of the previous day. We hauled out of dock August we ee 
and coaled ship during the 26th and 27th, taking on board 165 tons ae 
anthracite coal. Passed Assistant Surgeon James E. Gardner, U. 8. 
Navy, reported for duty on the latter date. a 

The vessel received a thorough overhauling while at Baltimore, the _ 
labor being mostly performed by our own crew. The iron hull was 
scaled and painted inside and out, rigging overhauled and renewed where __ 
necessary. The seine-boat, which was not suitable for use on ship-board, a 
was exchanged for a new ten-oared cutter, and a new suit of sails and _ 
poop awning were procured. The cabin and ward-room were partially _ 
refitted, and a large supply of trawl and dredge frames, sounding wire, _ 
and shot were obtained. Wealso received 4,000 fathoms of new dredge- _ 
rope, and later a number of deep-sea thermometers and a large supply __ 
of trawl-nets, webbing, and fishing apparatus, etc., for our contemplated | - 
cruise to the Pacific. In the engineer’s iapnenitant may be mentioned | 3 
the following: New boilers, a donkey boiler, new coal-bunkers, new 
electric engine and dynamo, new ventilating fan and engine, many new — 
pipe connections, general overhauling of the main engines, relining of 
the main shafts, etc., all of which will be described in the report of the 
chief engineer. 

The work dragged along slowly, notwithstanding our own efforts anda 
the efforts of the contractors to complete it, and it was not until Sencil iz 
tember 14 that the ship was in condition Rd go to sea. At 7 the fol- — 
lowing morning we cast off from the wharf of the Columbian [ron Works _ 
and Dry-Dock Company and proceeded down the bay for the purpose | 4s | 
of testing the boilers, machinery, and other apparatus. “a 


INVESTIGATIONS BETWEEN CHESAPEAKE BAY AND WOOD’S HOLL. 


We passed the capes of the Chesapeake at 5 a.m., September 16, 
with clear weather and a fresh breeze from ENE., which caused a 
moderate sea. At 2.40 p. m. we cast the trawl in 958 fathoms, brown 
ooze (latitude 36° 52’ N., longitude 74° 23/ W.). It waslanded ondeck 
at 6.10, having failed to rétich the bottom ; a number of specimens were, — % 7 
ore obtained from intermediate depths. Four hauls of the trawl — 
were made on the 17th, between latitude 37° 34’ 30” N. and longitude BF 3 
73° 58’ W., and latitude 37° 46’ N. and longitude 73° 56’ W. in from = 
1,011 to S11 fathoms, bottom green mud. Among the specimens ob- eS F 
tained were many crustaceans, cup-corals, pennatulas, shrimp, shells, 4 
and a variety of deep-sea fish. The large surface-net was used aS 
occasion offered during the day. Four hauls were made on the 18th 4 
between latitude 38° 31/ N., longitude 72° 53’ W., and latitude 38° 46’ 
N., longitude 73° 05/ 45” W. ., in from 102 to 1, 156; fathoms, green mud 
aa sand. Among the specimens were ‘swale pole flounders, large - 
numbers of Macrurus, and other deep-sea fish; starfish, sponges, coral, 
sea anemones, etc. The surface-net was seed as on the previous day. 
Three hauls were made on the 19th, between latitude 39° 27’ N., ong . 
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tude 71° 15’ W., and latitude 39° 42’ N., longitude 71° 17’ W., in from 
705 to 1,276 fathoms, blue mud. Many specimens were taken, among 


them a variety of deep-sea fish, squid, cephalopods, brittle stars, holo- 


‘- _ thurians, shells, Geryon quinquedens, and large numbers of skates’ eggs. 


The surface-net was towed during each haul. At6.15 p.m. we started 
for Wood’s Holl, arriving and making fast at the Fish Commission 
wharf at 9.50 a. m., September 20. 

The engineer’s department was employed in making such necessary 
additions and re adjustments of machinery as were found necessary 
during the progress of our trial trip. The opportunity was taken to 
break out store-rooms, etc., and make final preparations for the cruise. 
Lieut. W. S. Hogg, U. 8. Navy, was detached October 15 and .ordered 
to the U.S. 8. Marion. 


PREPARATIONS FOR THE VOYAGE TO SAN FRANCISCO. 


At 6 a. m., October 19, we left Wood’s Holl for Washington, calling 
at Newport for the purpose of availing ourselves of the compass station, 


’ but the weather being unfavorable, and the facilities for swinging ship 


not particularly good, we proceeded on our course, arriving at the navy- 
yard, Washington, D. C., at 11.45 a. m., October 22. Passed Assistant 
Engineer C. R. Roelker, U. S. Navy, reported for duty on the 23d, re- 
lieving Passed Assistant Engineer G. W. Baird, who was detached on 
the 24th of October and ordered to special duty at the Navy Depart- 
ment. Mr. Baird’s service with the U.S. Fish Commission extends 
over a period of five years and seven months, first on special duty con- 


~ nected with the construction of the Albatross and subsequently as her 


chief engineer. I avail myself of this opportunity to express my ap- 
preciation of Mr. Baird’s untiring zeal in the performance of his duties 
and his great mechanical ability, which was always at the service of 


the Commission. He designed many of our most useful implements on 


board this vessel, and contributed in no small degree to her success. 
His advice and assistance were always freely given on matters pertain- 
ing to other branches of the work of the Commission, and it is indebted 
to him for much valuable aid. 

Lieut. B. O. Scott, U. S. Navy, was detached on the 31st and placed 
on waiting orders. Assistant Paymaster C. S. Williams, U.S. Navy, 
reported for duty on November 5. 

We left Washington on the morning of November 10 for the navy- 
yard at Norfolk, Va., where we arrived at 8.30 on the following morn- 
ing and went into dry-dock on the afternoon of the same day, to clean 


and paint the ship’s bottom. On the 18th we hauled out and moored 


alongside the coal-wharf. 

Ensigns W. B. Fletcher and Marbury Johnston, U.S. Navy, reported 
for duty on the 16th, and Ensign W.S. Benson and Paymaster C. D. 
Mansfield were detached on the 18th. Ensigns E. W. Eberle and C. M. 
McCormick reported for duty on the 19th. Ensign Fletcher was de- 
tached on the same day. 
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Ensign H. E. 2 SEH reported for duty on the morning of that dee Yo 

and at 4.20 p. m. we left the navy-yard and proceeded to Hampton — 
Roads, where we anchored at 5.35 p.m. Having dispatched our last — 
mail, including a complete descriptive list and muster-roll, we got unde re 
“way af 8.45, and proceeded to sea under the following orders: 


U. S. COMMISSION OF FISH AND FISHERIES, — 
Washington, D.C., November 15, 1887. 


late Commissioner of Fish and Pistiaries, and in accordance also vital 
the provisions of the act of Congress in the sundry civil bill, approved — 
August 4, 1886, providing for the expenses of the voyage of the steamer — i 
Albatross from New York to San Francisco, you will proceed as soon as_ e 
the steamer is ready, to Sau Francisco, conforming as closely as cireum- * 
stances will permit with the itinerary already agreed upon between you 
and myself, and reaching San Francisco on or about the 15th of May, me 
1888. Upon your arrival at San Francisco you will find awaiting you 6 
detailed instructions as to the character of the investigations which it's 
is desired to make concerning the fishery resources of the Pacific coast. — e 
During the voyage you are authorized to make such Stoppages as may 3 
in your judgment be necessary, and also, when opportunity offers, to 
carry on such investigations as, upon consultation with the assistant Bis. 
in charge of the scientific staff, shall seem to be advisable, considerin; ng i : 
always the limitations of time and of the appropriation. Fx = a - 
ing the voyage, so far as it is possible to specify them in advance, nae : 
been prepared, and are forwarded herewith, addressed to Prof. Leslie — 
A. Lee, who has been appointed assistant in aoe of the scientific staff, 

As I have already intimated to you, and in accordance with a letter 3 
from him, a copy of which has already been forwarded to you, it is oe 3 
pected that Prof. Alexander Agassiz will join the Albatross at Panag 
in which case I have to request that all eS may be offered ” m 


with the purposes and limitations of your voyage. ss e 3 
It is desirable that any hydrographic information which can be: ob i 
tained without detriment to the Fish Commission shall be forwarded t¢ to Bs a 


the N avy Soiree 


Cole. * * * 
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ma, 
From the time of the vessel leaving the Atlantic coast the regulations 
in regard to requisitions will be waived and all expenditures will be 
under your direction. * * * . 
With my best wishes for a pleasant and prosperous voyage, and for 
the successful conduct of your investigations, I have the honor to be, 
4 Very sincerely yours, | 
G. BROWN GOODE, 


| ai Commissioner. ~ 
Lieut..Commander Z. L. TANNER, U.S. Navy, 


Commanding U. S. Fish Commission Steamer Albatross, 
U. S. Navy-Yard, Norfolk, Va. 


It is seldom the fortune of men to start on a long voyage under more 
favorable auspices. The ship was well equipped and thoroughly sea- 
worthy in every respect. She had on board an efficient corps of officers 
_ and scientists, and her crew could not be excelled. Many of them were 
experts in our deep sea-work, having served several years on board. 
Reference to the foregoing orders shows that we were to proceed to San 
Franciseo, Cal., arriving about May 15, 1888, when we would find 
awaiting us detailed instructions governing our future action. In the 
meantime we were to make such scientific investigations en route as 
7 ‘might be prosecuted without detriment to the ultimate objects of the 
B voyage. 
: ; THE VOYAGE FROM NORFOLK TO SAN FRANCISCO. 


— 


The following itinerary, approved by the Commissioner, is inserted here, 
to show the general distribution of our time, although it was not in- 
—_ tended to be followed strictly if it were found advisable to depart from 
it while on the voyage: 
Proposed itinerary. 
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by the bnvesticatinns of the naturalists as before cenlainen - OnF ane’ a i: ‘ 
sequent movements were governed accordingly, and it only remains for — 
me to record the leading events of our progress toward the Pacific, 
leaving to the naturalists the task of reporting the scientific results of ie 
our explorations. In noticing the casts of the trawl, etc., mention is 2 
made of various forms taken simply to indicate the chasdeee of the 
haul without reference to scientific results or pretending to strict ac- ag 
curacy. “4 . 
Chesapeake Bay to Santa Lucia, West Indies.—We passed the capes” , 
of the Chesapeake at 10.35 p. m. with calm, clear weather, light moon- 
light, and a clear sea. Cape Henry Light was dropped at midnight, — 4 
thus severing our last connection with the Atlantic coast of the United om : 
States. Pleasant weather and smooth seas continued until the 23d, 
when a fresh breeze sprung up from the ENE,, finally increasing toa 
moderate gale; but being fair wind we looked upon it with favor, as it 
enabled us to carry sail and economize coal. It died away on the “ae 
evening of the 26th, from which time until we made Sombrero, at 4.15 
p. m. the following day, we had light southerly winds and squally 
weather. It was our custom to slow the engines every evening after a | 
dark for fifteen or twenty minutes, whenever the weather was suit- __ 
able for surface towing. At 6.50 on the evening of the 27th, after pass- — ‘a 
ing the island, we made a haul of the dredge in 406 fathioue fine gray — 3 
sand (latitude 18° 30’ N., longitude 63° 31/ W.). A great variety of b: 
shells were conspicuous among the different forms, and large numbers 
of cup-corals and sponges were taken. The weather had been threat- — B f 
ening all the evening with heavy thunder and lightning, and rain all 
around us, but we escaped till about the time the dredge reached bot- _ p 7 
tom, when we were struck by a tropical tempest which raged with 
slight interruption for nearly four hoyrs, thoroughly drenching every- } 
body on deck and seriously complicating our work of dredging. It B q 
was doubtful whether we would save our apparatus; but it was finally — 
landed, slightly damaged, and it proved a fruitful haul. The sun came — ii 
up bright and clear the next morning, and we availed ourselves of © . 
the opportunity to swing ship under steam, observing azimuths on — a 4 


alternate points for compass errors. It was a particularly favorable — 4 


ee 


Pe 


opportunity, for, being under the lee of Guadaloupe, the sea was per- 
fectly smooth, and, what was equally important, we wereon the line of 
no variation. Having completed our observations we steamed ahead 
until 9 a. m., when the trawl was lowered in 687 fathoms, ooze (latitude ~ - 
16° 54’ N. anupbase 63° 12’ W.), and landed on deck at meridian, ae 
heavily ended with ooze, which was pretty evenly impregnated with | 

the shells of pteropods and globigerina. The net contained the usual — 
‘variety of brilliantly-colored crustaceans, holothurians, deep-sea fish, 
cup-corals, crinoids, sponges, etc. The haul completed, we resumed - 
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a - our course, anchoring in Port Castries, island of Santa Lucia, at 11.08 
-_ a.m., November 29. 
oro x host was sent for the United States consular agent, Mr. William 
Peter, who visited the ship, and later in the day accompanied Prof. 
L.A. Lee and myself in an official call on the governor of the island, to 
whom we paid our respects, and of whom we obtained permission for 
the naturalists to make collections. 
We coaled ship December 3, taking on board 104 tons of excellent 
Welsh coal, 29 tons being stowed in bags on the deck. As a coaling 
station Port Castries has many advantages, and when the harbor im- 
provements in progress are completed it will have no superior in the 
- West Indies. The United States consular agent piece us under many 
obligations by his advice and assistance. 
Santa Lucia to Bahia, Brazil.—At 7.50 a. m., December 4, we left the 
beautiful little harbor of Port Castries for Bahia, Brazil, and at merid- 
ian of the same day cast the trawl in 281 fathoms black sand (latitude 
13° 34’ N., longitude 61° 04’ W.), midway between the islands of Santa 
Lucia and St. Vincent. It caught on rough bottom before it had 
dragged a fathom, but on getting it on board some very fine specimens 
were found fastened to the net, among them a small stemless sea lily, 
Antedon, corals, etc. It was evidently no ground for a trawl, so we 
lowered the tangles, and they had a rough time of it, but brought up 
numerous specimens of pennatulus, antedons, ophiurans, gorgonians, 
corals, etc. One little spray of vermilion coral attracted attention. 

- Black fish, porpoises, and flying fish were plentiful, and numerous sea 

birds were observed feeding in the tide rips and eddies between the 
islands. The weather was warm, but pleasant, with light winds and 
smooth sea. 

We cast the trawl at meridian, December 5, in 880 fathoms, ooze 
(latitude 11° 40’ N., longitude 58° 33’ W.), landing it on deck at 3.10 
p. m., with numerous archasters, holothurians, a variety of crustaceans, 
‘mollusks, etc., many of them apparently being similar to those taken 
by us on the Atlantic coast of the United States. The surface net was 
used with moderate success, several specimens of young fish, crusta- 

 ceans, etc., being taken. 
ty December 6 was marked by variable winds and frequent rain squalls. 
At meridian we sounded in 2,069 fathoms, ooze (latitude 9° 47’ N., lon- 

_ gitude 55° 51’ W.), and proceeded on our course after a detention of 

forty-five minutes. 

The trawl] was cast at meridian, December.7, in 720 fathoms, blue 
mud (latitude 8° 04’ N., longitude 52° 47’ W.), and was landed on deck 
at 2.33—a water haul, notwithstanding more than ordinary precautions 

had been taken to insuresuccess. The depth increased probably before 
___ the trawl was down; at least that is the only way I can account for the 
failure. 

Hasterly winds and squally weather continued and everything above 
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so we took the dirt ld ep ne ena philosophically. 
A sounding was made at meridian, December 8, in 2,406 fathoms ee: 
ooze, (latitude 6° 25/ N. longitude 50° 29' 30 W.). We did not expec ue 


abandoned the idea, not ae on account of the great depth, but ¢ 
heavy easterly ean and strong current combined made a successf 
haul improbable. & og 
Hydrographic Office Chart No. 41 has on its face a note— Discolokeaa a 
water ;” and between latitude 5° 00/ and 5° 12” N. and longitude 46° 43" a 
a line of three soundings extending Nii. by N., and SW. byS., 12 miles ” e 
with 52, 64, and 68 fathoms. As this was a forks way from hina and in & 
a region ms supposed deep water, I considered it advisable to settle the . 
point, ‘and, deviating somewhat from our course, sounded at 9 p. m. ing 
1,876 fathoms, ooze (latitude 5° 01’ N., longitude 46° 44’ W.), demon- — 
strating beyond question the non- onitnes of shoal water in the posi- 
tion indicated. Discolored water may have been seen, as the discharge — zs 
from the Amazon in the season of floods has been shat much farther a 
to the eastward. a 
At 11.30 a. m., December 11, we sounded in 2,440 vatlioune 00ze (ate ‘= 
tude 1° 53’ N.; 2 Weetone 43° 00’ W.), dadeusieatane the fact that deep — ei 
water a veninalins the coast southward of the mouths of the Amazon. - 
The next sounding was made at 10 a. m., on the 14th, in 391 fathoms, ad 
sand and ooze (latitude 3° 22’ 8.; ; Agassi 31° 49’ W. , and the smal] 
beam trawl! put over, the strong ae heavy confused sea, and rapid a3e 
current, making it unsafe to attempt a haul with the large and mor | 
effective one. It came up at 11.50, and among the many specimens 
were a small octopus, several specimens of Macrurus, different from any 
I had seen; hundreds of red shrimp of various species, Rhizocrinus, — 
a sea eter. new to us, and many other forms. It was a successful haul = 
made under adverse circumstances, when the loss of the appara ay 
seemed the most likely occurrence. 
We sounded again at 10 a. m. the following day in 1,263 fathoms (lati as 
tude 4° 38’ S.; longitude 35° 55’ W.), intending to nail a haul of ie 
trawl, but tha unexpected depth and boisterous weather prevented. 
The first indication of our approach to land was the discovery « ahaa 5 
couple of fishermen in a “catamaran,” reported by the officer of the 
deck as two men adrift on a raft. He seemed quite surprised that we. 
did not go to their assistance, and would doubtless have felt that the 
shipwrecked mariners had been left to their fate, had not the subsequent — 
discovery of many more, both under sail and at anchor, enlightened ——- 
him as to the nature of this peculiar craft, which he now saw for the e - 
first time. % ‘a 
At 4.32 p. m., December 16, we made two hauls of the eae fol aa eee - 
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lowed by one with the small beam trawl, in 20 fathoms, coralline bot- 
tom (latitude 6° 59’ S.; longitude 34° AT W. ). Several bright-colored 
q ‘fishes were taken besides bryozoans, mollusks, corallines, and other 
alge. The coralline bottom referred to is peculiar and deserving of 
notice. It is composed of coarse sand and broken or disintegrated 
- mollusk shells, corallines, and bryozoans in equal quantities, often 
_ consolidated into large nodules, which are covered with living corallines 
and bryozoans. Occasionally small pebbles are scattered through the 
a deposit, angular in form, composed of quartz and feldspar, and cov: 
ered with a deposit of lime, the same material which enters so largely 
- into the composition of the nodules before mentioned. Thus it will be 
seen that the bottom is composed largely of vegetable growth. 
4 We passed the latitude of Cape St. Roque between 12 and 1 a. m. 
- onthe 17th, were off Formosa at meridian, and passed Pernambuco later 
in the day, when wé kept off for Bahia, made all sail to a moderate SE. 
3 trade and considered ourselves at the top of the hill, which we had been 
a climbing since we left Santa Lucia, having encountered strong trades 
_ dead ahead, with heavy seas and adverse currents, aggregating 270 
miles on a daily average of 30 miles. | 
The trawl was cast at 3.30 p. m., December 18, in 1,019 fathoms, brown 
clay (latitude 12° 07’S.; longitude 37° 17’ W.). Everything worked 
smoothly until we began heaving in, when the trawl, buried in the 
_ tenacious mud of the bottom, obstinately refused to come out until the 
_ bridle stops parted, allowing it to come up tail first after disgorging its 
load. There were a few specimens in the net, and the mud-bag and 
_ ring-nets presented an interesting contrast in the nature of the bottom 
¥ deposits brought up. They had all been well buried in the mud, pre- 
sumably passing through the same deposit, yet one contained a quan- 
tity of coarse pteropod ooze and the other fine globigerina ooze, with 
only here and there a pteropod shell. A Macrurus, unknown to us, 
- Was among the few specimens in the trawl net; there was a small star- 
gS fish also, and a flat cup-coral, besides shrimps, sponges, ete. 
.. Numerous flocks of birds were observed following schools of surface 
ibe - fish, and flying fish were constantly scurrying away from the ship. 
A Eetibeablo quantity of conferva was seen in the water during the 
a “day, and a sufficient amount secured for examination. 
We arrived at Bahia, Brazil, at 8.50 a. m., December 19. The usual 
a visits were made and returned. One fignaced and fifty-six tons of coal 
were taken on board on the 22d, and at 6.50 p. m., December 25, we 
got under way and proceeded to sea. 
Up to this time we had been using both boilers, with a consumption 
of 10 to 12 tons of coal per day, which necessitated very light fires—so 
light in fact that we thought it worth while to try the experiment of 
- one boiler burning as much coal as it would consume economically— 


a from 9 to oe tons per day, and we left port with only one in use. 
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Bahia, Brazil, to Montevideo.—The trawl y was lowered at meridight 3 
on the 26th, in 318 fathoms, ooze (latitude 15° 39'S. ; ; longitude 38° 32 4 
54” W.), veal landed on deck at 3.18, bringing up sori species of fish, 
besides starfish, ophiurans, crustaceans, etc. The quantity of materiel Be 
was small and the mud was completely washed out of the net, showing — 
an entirely different bottom from that encountered north of Bahia, — 
where the clayey mass would not wash through the meshes of the trawl. — 

Soon after daylight, December 27, we swung ship under ‘oan a 
observing azimuths of the sun for compass errors and at 7.50 a. m. 
auchored in the harbor of Abrolhos, where we called to give the natu- 
ralists an opportunity of examining the flora and fauna of these out- ofa 
the-way islands. The group is composed of masses of rock rising above 4 
the sea, with no living water, scant vegetation, and uninhabited except — 
by tne light-house keeper and his assistants. A few wild goats finda — 
precarious existence on the largest island. The group is a favorite re- — 
sort of sea birds, the naturalists taking eight species. Lizards were — 
plentiful, and a couple of rats were found on one of the uninhabited : 
islands. An enormous Mygale was among the most interesting speci- — 
mens, a spider so large and powerful that it was able to capture and 4 
kill young sea birds, upon which it subsisted. Our list of fishes was : 
materially increased by the use of several Bahia fish-baskets, which not — 
only provided specimens, but also supplied the officers’ mess with many ; 
excellent fish. 3 

We left the islands at 3.55 p. m., December 28, still under one boiler, — 
our experimental run from Balt having 3 orawon satisfactory. Cape | 
Frio was sighted at daylight, December 30, and at 6a. m. the dredge — 
was lowered in 59 fathoms, blue mud and clay bottom (latitude 23° 08/— 
S.; longitude 41° 34’ W.), and although the prospect was not encour- — 
one when the uninviting mass was emptied into the table-sieve, we | 
procured specimens of fish, starfish, shells, annelids, sea-urchins, cup- 
corals, and the dead shell of a rare brachiopod. About 4p. m., I ob- | 
served several patches of light green water, and, as we were standing — 
toward reported dangers, it occurred to me that they might exist and — 
that we were approaching them, but acloser scrutiny as the ship passed 
through one of the discolored enute, showed that the peculiar tint was — 
confined to the surface or within a foot or two of it, and was onnae® by 
a mass of conferva. 


On Saturday, December 31, we ran a line of soundings over reported ; 
dangers marked on the chart as follows: a 
Ea 

+? Edith Rose, 1865; 17 fathoms, sand, in latitude 25° 45’ S.; longitude 44° 44 w. 
3? Rock just awash; seen Mebakiine 1811, by a pilot of Bake named Medeiros. — 


Position, uncertain ; latitude, 25° 41’S8.; longitude, 44° 48’ W. . me 
a Medeiros Rocks, latitude 25° 32’ 30! S.; longitude 44° 59’ W. a a 


This shoal is plotted in the direct route of commerce and is a standing 


- menace to navigation. It has been searched for by men-of-war of various, 
nations, but, as the negative soundings indicate, they were not supplied 
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et | 

_ with deep-sea sounding apparatus and had no means of demonstrating 

the contour of the bottom, which is the only effective means of determin- 

ing the non-existence of submarine dangers. 

g 2 Although not on a surveying voyage, I thought it would be unjusti- 
 fiable to pass over supposed dangers of such serious nature with a ship 
perfectly appointed for deep-sea investigation without settling beyond 

— question their existence or non-existence. This we have done, and a 

cure to the table of hydrographic soundings will show a regular 

- and gradual increase in depth from the coast to the position assigned 

_ them, where we found between 800 and 900 fathoms, giobigerina and 

- pteropod ooze. There was no indication of change in depth or charac- 

: ter of bottom. These soundings were made during fine, clear weather, 

_ the positions determined by good astronomical observations and the 

_ surface indications were observed by a lookout at the mast-head, whose 

line of vision included 12 or 15 miles in every direction. 

~The light green conferva, first encountered on the 30th, was seen 

a Be eain while sounding over one of the positions assigued to the Medeiros 

a ‘Rocks, and it occurred to me that these alge might be peculiar to the 

. agi and have given rise to the various reports of shoals. Conferva 

i is of common occurrence on the surface of the sea, but its usual color 

fe is buff, brown, or evén red. I never saw it of this peculiar light green 

hue eeire: 

4 The Albatross was in latitude 27° 54’ §., longitude 47° 03’ W., at me- 

- ridian, January 1, 1888. We were just emerging from the heat of the 

x tropics, and the Son southerly winds effected a most grateful change in 

the temperature. An occasional school of skip-jacks was observed, be- 

sides other surface fish. Among the birds were two or three large 

_ white- breasted petrels, which the naturalists vainiy attempted to capt- 

ure. We Saw our first albatross on the morning of the 2d, in lati- 

- itude 30° 33/S., longitude 49° 29’ W. The same afternoon a sounding. 

was made in he position assigned to Ried’s Bank, latitude 31° 05’ S., 

_ longitude 49° 45/ W., in 78 fathoms, which agrees witb depths sncae 

ing it, and indicates the non-existence of a bank in that position. 

Seah was seen during the afternoon of the 3d, and at daylight the fol- 

Bowing morning Ponta del Este and the coast to the northward were in 

sight. The rounded hill-tops and sand downs presented a rather dis- 

appointing appearance for a region possessing so many agricultural 

_ Tesources. The character of the country changed after passing Mal- 

ae “donado, an occasional forest or grove improved the landscape, and ex- 

___ tensively cultivated estates relieved the impression of sterility acquired 

from a first view of the coast. 

ps We anchored in the outer roads of Montevideo, near the United 

— States Flag-ship Laacaster, at 2.50 p. m., January 4, received pratique 

4 at 6p. m., and at daylight on the 5th moved to the Fates Harbor, where 

a we cai the United States steamers Alliance and Tallapoosa, besides 

. Several foreign men-of-war. 

. BH. Mig, 13° 
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ceedingly uncomfortable. — ‘Amon iieal gale (pampero) spr ung Caen d 
noon on the 8th, and continued through the following day, cutting 
communication with the shore. Coal began to come alongside on 
morning of the 10th, in canvas bags, containing about 600 pounds ex 
the lighters having a capacity of 30 tons. It was hoisted aboard 1 
idly by the steam winch, and at 6 p.m. we had received 1154 ton 
which we paid $8.44 per An: American gold. “A 
Montevideo to the Séraits: of Magellan.—We left Montevideo on wo 
evening of the 11th, and the next sin lowered the trawl in 
fathoms, sand and shells, 25 miles NNE. 4 E. (magnetic) from Med 
Point, following it with two more hauls, wanes a space of 6 or Sm = 
in a southerly direction, finding the same depths and general character 
of bottom. The hauls were very rich in variety of forms. Several live 
oysters were also taken, seemingly in good condition, and of fair siz e.! 
A successful haul of the trawl was made on the afternoon of the 13th 
Porpoises were seen in great numbers, and the engines were slowed for Ft 
a few minutes while an attempt was ante to strike one with a harpoon, | 
but they kept out of reach. Albatrosses, gulls, each: and ote sea. _ 
birds hovered over them in large flocks. 
The weather was clear and pleasant until 4 p. m., when the sky be. 
came overcast, and a light low-lying scud flew mae over the masee 
heads, with distant lightning, the whole aspect indicating the neat 2 
approach of a gale. The officer of the watch seemed quite undisturbed 
until the wind suddenly shifted from SE. to NW., taking the ship by 
the lee with all sail set. Luckily the squall was ioe heavy, and the ¢a ee 
vas was taken in without loss. The wind veered around the compass _ 
twice within two hours, and the barometer oscillated rapidly between. 
29.84, and 29. 72. The wind finally settled about SE. with clearing 
weather. vf. a 
A successful haul of the trawl was made about noon, January 14 I 
in 43 fathoms, dark sand and black specks. Among the most notable 
specimens were a number of fish resembling sea-bass in size and gen 
eral form, although the external markings were quite different. We 
had them fried and boiled, for the table, and found them exceilent, the 
texture and flavor of the meat being not unlike bass. The first float: b- 
ing kelp was seen during the evening. 
At 11.30 a. m., January 15, the trawl was lowered in 51 fathional 
green mud, fine ee and a jute number and a’great variety of species 
were taken. Among the fish were whiting, hake, flounders, and some 
species not recognized. The small whiting were very good pan-fish a. 
The large surface net was towed as usual while the trawl was do 
- but, with the exception of a few minute crustaceans, very little life 
found on the surface. 
The sudden changes in surface temperature between 45° and 50° 
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latitude have been commented upon by navigators, it being asserted 
by some that bad weather follows a fall. It is a region of sudden 
changes and frequent gales in winter, and it would not be strange if 


- such were the case when this phenomenon is likely to occur any day, 


or several times a day. We experienced notable variations in surface 
temperature, yet the weather continued almost perfect, owing probably 
to its being the summer season. These fluctuations in surface temper- 
ature are caused by a cold submarine current from the Antarctic, which 
occasionally finds its way to the surface. 

A successful -haul of the trawl was made at 11.30 a. m. on the 16th, 
and another at the same hour on the following day. High land back of 
Cape Virgins was made at 1.45 p. m., and at 4 we made another suc- 
cessful haul of the trawl in 31 fathoms. ‘Trial lines were put over on 
Sarmiento Bank, but no fish were taken, owing probably to the rapid 
drift of the ship over the bottom. The small beam trawl was allowed 
to drag a few minutes, and new and interesting specimens were taken, 
although the net came up a mere wreck. . 

The wind gradually increased from the northwest, until at 5 p. m. it 
was blowing a moderate gale, with heavy swell, which continued until 
we rounded the Cape. We steamed ahead as soon as the trawl was 
up, and at 7 p.m. anchored for the night off Dungeness. The wind 
moderated after sunset, and was followed by rainy, misty weather. 

Dungeness to Sandy Point, Straits of Magellan.—We were under way 
at 4 o’clock the following morning, and made a haul of the trawl at 4.30 
a.m., in 17 fathoms, entered the first narrows at 8, groping our way 
through the rain and mist, and at 9.41 cast the trawl again, in mid- 
channel, in 29 fathoms, sand and stones, and made a successful haul, 
although the flood-tide was running with great force. 

Extensive buildings belonging to Wood’s sheep ranch were observed 
on Delgada Point, excellent guides for vessels making the anchorage 
as well as for those entering the Narrows, when Direction Hills and 
other landmarks are shut out by fog. The passage through the 
Narrows was made without difficulty, the weather clearing as we ap- 
proached the western entrance. <A successful haul of the trawl was 
made near Triton Bank, in 21 fathoms, sand and pebbles, at 12.10 
p. m., and at 1.25 we anchored in Gregory Bay. 

Felton’s sheep ranch lies north and west of the bay, the buildings 


_ being conspicuous when approaching the anchorage. Sheep-grazing is 


a new and very profitable industry, and most, if not all, of the Patago- 
nian coast from Cape Virgins to Sandy Point is now utilized for that 
purpose. The wilds of Terra del Fuego have even been invaded by 
the sheep-graziers, they having located on some of the more accessible 
islands on the south side of the Straits of Magellan, which are well 
adapted for their purpose. The Indians seem disposed to contest the 
invasion, and more or less trouble is anticipated before the graziers are 


allowed to occupy their newly discovered pastures without molestation. 
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The naturalists, with a party of volunteers, left for the purpose of shore 
collecting, as soon as the anchor was down, returning toward sunse is is 
with fair results. A seining party took sufficient mullet to supply the a 
ship, but caught very few of the other species. Frequent showers made 
this work rather disagreeable, but did not deter the naturalists or vol- 
unteers, who, after their long confinement on board ship, were wild for 
a@runon shore. a 
The collectors left at daylight the following morning, and oepra ae 
little before noon, well satisfied with their first exploration on the coast ~ 
of Patagonia. We got under way at 1 p.m. and lowered the trawl a — 
few minutes later in 20 fathoms, sand and pebbles, making a successful — 
haul; then steamed through the second Narrows, and at 3.40 p.m. _ 
sabkioeed in 7 fathoms off the south side of Elizabeth Island. A breeze 
had sprung up from the southwest as we were getting under way, which — 
increased rapidly to a moderate gale. It continued until we reached — 
our anchorage, and prevented further work with trawl or dredge. 
A large party of collectors left as soon as the anchor was down, and _ 
on their return reported a rich field for exploration. There was a vari- E | 
ety of birds on the island, including ducks and wild geese. Bernicla — 
Magellanica was plentiful, and on the southeast extremity was a tern — 
. rookery, where millions of the pretty little sea-birds were nesting. It q 
was located on a plateau about 20 feet above the sea, and covered many 
acres. The nests were on the ground, and exceedingly simple in struct- 
ure, being composed of a little grass and a few dried twigs, hardly suf- : 
ficient to keep the eggs from rolling about. They contained from1to 
3 eggs, and were so close together that it required the greatest care to 
walk among them without crushing eggs or the young birds that oka 
covered the ground. The old birds abandoned their nests as the ex- 
ploring party approached, literally filling the air, and scolding at the 3 
top of their piercing voices, the united protest of these millions of throats — 
being little short of deafening. This, in addition to other disagreeable — 
features, such as their locality directly beneath countless numbers of © | 
sea-birds frightened from their nests, was sufficient incentive for the — | 
explorers to seek other quarters as quickly as possible. - 
Elizabeth Island is now occupied as a sheep ranch. It has not been — 
inhabited by Indians for many years, although the early Dutch navi- — 
gators reported them on the isiand in considerable numbers, and nu- — 
merous shell-heaps of great extent covered with soil from 6 inches to a 
feet in depth indicate the existence of a large population at some remote 
period. a 
January 20 was a pleasant day, and we made the most of it bya 
sending a strong working party on shore under the direction of Pr ofessor ie 
Lee, with shovels, to excavate and explore shell-heaps. Messrs. Town- — | 
send, Miller, and myself went to Sta. Marta Island in the hope of find- 
ing a colony of penguins or afew antarctic sea-lions, but we encountenall 
instead a rookery of cormorants, covering several acres on the central — 
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portion of the island. The elaborate nests were circular in form, 16 to 

18 inches in Giameter at the base, 6 inches in height, and ten inches in 

diameter at the top, hollowed out and lined with grass and small twigs. 
They were so placed as to get the greatest possible number in a given 
space, the nests of one row alternating with those of the next with great 
regularity. This applies more particularly to the central portion, as 
the nests on the outskirts were irregularly placed, having open spaces 
of several feet in extent at times. There was great commotion among 
the birds as we approached, the more timid taking to their heels, or 
wings, according to individual ideas of the necessities of the moment, 
but the great. mass remained until we approached within fifty feet, 
enabling us to take several photographs. 

One nest might contain from one to three eggs, the next a couple of 
young just hatched, the soft, velvety skin as black as jet, and no sign 
of feathers, while in a third might be seen two or three half-grown birds 

covered with a uniform growth of down nearly black. The young birds 
were unable to fly, and the old ones seemed disinclined to use their 
wings at close quarters. When arush was made by the men they sim- 
ply scurried off en masse, leaving the young, who seemed to have little 
or no fear of us, several of them taking food from our hands without 
the least hesitation. | 
_ Another species was found nesting on the cliffs, and could be distin- 
guished by their black necks, those of the rookery being white. Speci- 
mens of eggs and birds, adults.and young, of both species were col- 
lected. | 
There were a few wild geese, an occasional hawk, and many gulls on 
- the remote points. These last were nesting, their eggs lying on the 
— ground without the least attempt at nest-building, the young being left 
to hide themselves as best they could when we approached. They con- 
 cealed themselves in the grass, under a bush or stone, or even on the 
_ beach, while the older ones took to the water and paddled about under 
- the matronage of an old gull. 
We found « shell heap on the island, from which several stone imple- 
_ ments and bones were procured. Professor Lee met with deserved suc- 
_ ess in-his exploration of the shell heaps of Elizabeth Island, and the 
others did very well in general collecting. 
_ January 21 commenced with weather overcast and light westerly 
Winds, which backed to SW. between 5 and 6 a. m., increasing to a 
Sy moderate gale at 11. This made communication with the shore so diffi- 
- ¢eult that the parties were called on board, and at 2.40 p. m. we steamed 
__ to Laredo Bay, anchoring there at 4.20. We expected to find it smooth, 
as the wind was off shore, but there was sufficient surf on the beach 
_ tomake landing unpleasant; so the collectors were obliged to remain on 
board until 4 o’clock the following morning, when they landed and com- 
_ menced work in various directions, 
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Cape Negro forms the northeastern boundary of Laredo Bay, an 
covered with an irregular forest growth. It may, in fact, be consider d 
the dividing line between the comparatively low LAnieas coast of ¢ east. 
ern Patagonia, and the mountainous, heavily-wooded regions to ne ea 
westward. A deep valley back of the bay and the surrounding heights” ; 
were occupied as cattle ranches, large herds being seen a short distane a 
inland. Horses, cattle, and sheep graze the year round, and ra 
little attention, except the protection of the last from wild beasts. | 
seine was hauled with fair success, as far as procuring specimens was 3 
concerned; half a dozen mullet were all the edible fish taken. 

The Lornmatas took one of its inexplicable Antarctic flights on the 22d, 
ranging from 29.58 to 30.32 within twenty-four hours, pleasant weather | se 
prevailing meantime. 

At 10a. m., January 23, we got under way, stood out to the middle 4 
of the siesta and made two successful hauls of the trawl in 60 and The 
fathoms. Large numbers of specimens were procured, but there was a 
notable absence of fish. As soon as the last haul was completed we 2 
steamed to Sandy Point, anchoring off that place at 1.20 p. m. Ti 

We were visited by the health officer and granted pratique without 
delay. Official calls were exchanged with the governor of the province, — : 
Sr. Francisco R. Sampaio, who extended every courtesy, and made our 
stay at Sandy Point very pleasant. Sr. Ramon Lista, governor of the — 
Argentine Colony of Santa Cruz, arrived soon after the Albatross, and — 
calis were exchanged. We also met the governor of the Argentine © 
Colony of Ooshooia, in southeastern Terra dei Fuego, who informed us . 
that shipwrecked mariners need not fear the natives east of Cape Horn. > 
On the contrary, they could be depended upon to render all practicable 
aid. 

The naturalists expressed a wish to have some specimens of ined 
Antarctic sea-lions for the National Museum; so, after having made — 
inquiries on the shore, Mr. Townsend and I left the ship in the steam- — 
cutter at 8 a. m., on the 26th, for St. Peter and St. Paul Rocks, latitude ~ 
53° 43’ S., longitude 70° 44’ W., about 35 miles from Sandy rou . 
They are on the south side of the _ Straits, about 1 mile in length, a 
quarter of a mile in width, 10 feet above high water, and connected by 
a narrow neck, which is Ae at half tide. They are quite barren, wii + 
the exception of a few bushes on the higher part of the largest islet. — 
Nearing the rocks we saw a number of seals, or sea-lions, hauled ont 01 ve 
a steep, rocky beach, just above high water, and, landing on the op: 
posite side, we ena our way to a favorable position, about 200 yards — F 
from them, fired at the word, killing fonr at one discharge. One fell _ 
into the water and sunk, so we secured but three. They proved to be 
fur seals on closer inspection, entirely different from the animals we 
were in search of, but we skinned them, nevertheless, and preserved one 
skeleton. We shot several birds, ee a number of fossil shells were | 
chiselled out of the rocks. a 
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- A canoe containing two men, three women and a child came off from 
- Dawson Island, and went first to the cutter begging for tobacco and 
bread; but the crew distrusted their motives, so, after giving them a 
little tobacco, made a suggestive display of an ax, hatchet, and a double- 
barreled shot-gun, which caused the Fuegians to beat a hasty retreat. 
_ ‘The two men landed and watched the process of seal-skinning, appro- 
_ priating the carcasses, which they carried to the canoe for food, while 
one woman increased the supply of their larder by capturing a dozen 
or more half-grown cormorants from a rookery near by. Eggs which 
she took from the nests were eaten raw with evident relish. Another 
woman was bailing the boat, while the third busily employed herself 
over a fire, which was built on a bed of sand in the bottom of the canoe. 
She was cooking young cormorants and seal meat, on which they were 
regaling themselves when we left the rocks. 
We had strong winds and squally weather during the day, and as 
_ there was no harbor nearer than Port Famine on the Patagonian side, 
we steamed across the straits and anchored in a snug little bay for the 
night, where we were protected from wind and sea. We were fortu- 
nate in finding a secure harbor, as it came on to rain and blow heavily, 
getting up asea that would have made us exceedingly uncomfortable in 
af an open bay in the straits. As it was, we passed the night under our 
water-proof canopy without interruption or discomfort, except that 
incident to the cramped quarters of the boat. 
The morning was occupied in shore collecting until 10 a. m., when we 
started on our return, encountering afresh breeze and heavy swell after 
leaving Port Famine. A landing was made at the southern extremity 
_ of Fresh-water Bay, where the country was covered with a dense forest 
and many flowers. The fuchsia was seen growing wild, some of the 
bushes being 3 inches in diameter, and 15 feet or more in height. Em- 
barking again after an hour’s tramp, we reached the ship at 6p. m. 
Several large forest fires were seen sweeping over the country, leaving 
b> - utter desolation behind, houses, barns, fences, and growing crops being 
destroyed. 

he climate and soil are well adapted to the growth of many vege- 
fee tables, were it not for the heavy winds, which blow the rich black loam 
away, where the sward is broken for cultivation. Gardens and culti- 
vated fields are surrounded by high fences, to break the winds, except 

_ in rare instances, where surrounding forests or the peculiar conforma- 
tion of the land serve the same purpose. 
Sandy Point has a population of about 2,000, and is increasing in 
_ size and commercial importance since the occupation of the Patagonian 
coast for sheep and cattle grazing, and the colonization of southeastern 

Terra del Fuego by the Argentines. Its central location makes it a 

convenient stopping place for steamers passing through the straits, and 
it is the distributing point of all that region. A recent fire had de- 
____-Stroyed the public buildings, including the Governor’s residence, and we 
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one-story wooden structure. A large iron hulk was moored off the: set- 
tlement, on board of which they usually kept a stock of coal. We. nad 
S ended on it for a supply to carry us to Callao, past the cholera 8: 
Stricken ports of Chili, but for the first time inyears they were without 
a ton, the coal famine on the Pacific coast having caused an unusual Ey 
demand, while the loss of one vessel, and the non-appearance of an-— 
other, aad it impossible to replenish their stock. ‘ a 
Siadl y Point to Port Churruca, Straits of Magellan—We received a 
mail on the 31st, and no coal arriving, made preparations to proceed t to 
Lota for our next coaling port. We were under way at 2.40 on the 
morning of February 1, steaming to the westward through the mist and | 
rain which partially Sie the land; upon entering Famine Reach a 
it cleared somewhat, and though we had occasional showers, the shore 
was generally visible. a 
Cape Froward, the southern extremity of the continent, was passed 
at 9a. m. with the usual accompaniment of rain and sleet, and furious — 
williwaws, which came tearing down the mountain sides with almost the | 
force of a hurricane. e. 
Passing Fortesque Bay at 11.30 a. m. we entered English Reach, 
where a strong northwest wind was encountered. Several parties of a 
canoe Indians shoved off from York Point, and waited our approach, Pn 
clamoring for tobacco and ship’s bread. We slowed down and allowed — 
them to come alongside, at the request of the naturalists, who imme- — 
diately struck up a spirited barter for articles destined for the National — | 
Museum. They were ready to exchange everything in their possession, q : 
except their canoes; spears, paddles, domestic utensils, clothing, and 
ornaments belonging to men and women were offered in trade. They 
even expressed a willingness to sell their children. After a delay of a 
few minutes the canoes were cast off against the earnest protests of 
their occupants, and the Albatross proceeded on her course. We arrived — 
at Borja Bay at 2.15 p. m., and anchored, to allow the naturalists tow’ 
examine the shores. It is a time- yonaed custom for vessels passing — 
through the straits to leave a sign-board in Borja Bay, generally nailed to — 
a tree, giving the ship’s name and date of arrival, besides other infor-_ 
mation of interest to the mariner. Following this example, the Alba- — 
tross left the usual revord nailed to a tree, where it could be read with — 
an ordinary marine glass from the deck of a vessel at the anchorage. - 
We were again visited by canoe Indians, who kept up a lively barter — 
with the naturalists and others until near night, when they camped aay 
shore. | i 
We were under way at 4a. m., February 2, and steaming er of the | 
bay, groped our way through Ground Reach in a fog and mist so dense eg 
that we could not see more than a ship’s length. It cleared gradually — 
after passing Field Anchorage, about 7 a. m., revealing several fine — 
glaciers, Mount Wyndham, Mount Wharton, and Mount Hart Dyke, 


being among the most impressive.  , 
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A successful haul of the trawl was made at 11.27, off Chapman Island, 
— Sea Reach, in 369 fathoms, after which we started ahead and arrived at 
~ Nassau Anchorage, Port Churruca, at 2.12 p. m., anchoring in 17 fath- 
~ oms, rocky bottom, near the center of the bay. 

The various anchorages in Port Churruca are perfectly land-locked, 
and surrounded by high and precipitous mountains, down which furious 
squalls rush whenever it is blowing heavily outside. The interstices 
of the rocky bottom are filled with tenacious mud, through which the 
bight of tbe long scope of chain is dragged before the full strain is 
taken by the anchor; otherwise it would be unsafe for vessels to attempt 
to lay out heavy gales in these small rock-bound basins. 

It was remarkably quiet on the day of our arrival, and, although 
rapidly flying clouds could be seen overhead, scarcely a breath of air 
reached us. Fierce and frequent williwaws came down upon us the fol- 
_ lowing morning, first from one direction then from another, sheering 
the vessel about in the most alarming manner, yet, being of momentary 
duration, they usually passed before the pane: was straightened. Snow 
- and ice were seen on the mountains, and on the south side of the Cosmo 

Arm a beautiful glacier extended far down from the summit. Many 
_ fresh-water streams poured down from the height and in the old days of 
sailing ships would have been convenient watering places. 

A portage about 300 feet in length was found at the head of Lobo 
Arm leading to a bay of considerable extent, not shown on our charts. 
_ It may cross Desolation Island from the vicinity of Beauclerk Islands, 
: or is possibly an extension of Puchachailgua Inlet. There are evidences 
of its having been used by others than Indians, large trees having 
4 _ been cut away with axes in the hands of experts, and sufficient logs laid 
_ to prevent the boats miring in the marshy soil. The naturalists added 
_ materially to their collections from land and water and the photographers 
- obtained some interesting views. 

The charts and sailing directions of the Straits of Magellan furnished 
_ by the Hydrographic Office were sufficient for the purposes of naviga- 
tion, and although we had thick rainy weather much of the time, we 
_ found no difficulty in locating the ship, except when making the first 
_ narrows, and there we could have found anchorage if desired. 

Port Churruca to Port Otway, Chili, by the inland passage.—We left 
- Fort Churruea at 1.30 p. m. February 3, and, on reaching the channel, 
BY foundit blowing a moderate gale from WNW. witha heavy sea. Passing 
Tamar Island at3, we kept off for Smyth’s Channel, set double reefed 
fore topsail and bes staysail, and made the passage in good time, con- 
sidering we were using but one boiler. 

= We passed Pearse Rock at 6 and Alert Rock a few’ minutes later, 
> 
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_ both showing above water, and easily seen in moderately clear weather. 
_ Reaching Otter Bay at 7.10, we anchored for the night in 9 fathoms, 
_ mud, and veered to 30 fathoms. It is an excellent harbor for small 
¥ craft, but is rather cramped for vessels over 250 feet in length. An- 
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chorage on the ridge to the oun of the islands would be pre Pe 
able for large vessels. The plan and sailing directions for Otter Be ay 
leave little to be desired, but should the weather be thick, making ‘it 
difficult to distinguish ‘fie entrance, it might be wisn anent that tie 
crosses and sign-boards on Bedwell Island will settle all doubt. 
We were visited by canoe Indians, who camped on Cunningham — : 
Island for the night, and next morning entered into a spirited trade . 
with the naturalists, who, for a few trinkets obtained about all the 9 
movable property they possessed, except their canoes, which they de- 
clined to part with at any price. ‘ 
Leaving our comfortable harbor at 10 a. m., February 4, we steamed 
through Gray Channel against a strong iouhante wind, the frequent _ 
heavy squalls coming down with the force of a gale. Wateadis Bay — 
was passed atnoon. Bessel Rock and Cloyne Reef showed above water — 
and were seen at a distance of at least 3 miles. Clearing Victory Pass, — 
the Cordilleras of Sarmiento, with their glacial ice caps, burst upon our — 
view as the clouds lifted for a moment. The trawl was cast off Redfern — 
Point, Newton Island, in 348 fathoms, blue mud, and a successful haul — . 
made, notwithstanding it having caught on a hoe coral patch, which | 
tore the net badly. a 
The strong winds of the morning moderated towards noon, but, after 
clearing Farquhar Pass and entering Sarmiento Channel, they came — : 
down with renewed force, retarding our speed until it vega tt doubtful — 
whether we would be able to reach our anchorage before dark. q 
Numerous errors in the charts became noticeable from 8. Bartolome — 
Point. The group of islands between Lecky Retreat and Hamilton — 
Point are not shown, and those to the northward of Piazzi Island are — 
not properly located. Prominent points would not cut in, and the to- — 
pography was entirely omitted on the charts, matters of little impor 4 
ance in that particular locality if it is clear, but it would be rather con- 
fusing for a stranger, in thick weather, to find himself near a grone of 
islands when his chart shows a clear, bold coast. a 
We reached Mayne Harbor at dusk and anchored in the outer bari 4 
which is quite secure, although more exposed than the landlocked inner 
harbor. We passed the Italian man-of-war Christofo Columbv about 
noon, steaming to the southward, homeward bound. . 
The wind was from NW., light to moderate on the 5th, with frequent 
squalls of wind and rain sweeping across the harbor foi various direc- on 
tions, causing the ship to swing around her anchor in a most lively — | 
manner, but the bottom being a soft mud, no harm resulted. = 
The collectors were out all day in spite of the rain; in fact, we had 
become so accustomed to it that we seldom allowed it to jnteniend with a 
our work. Something of an excitement was caused by the absence of 
two of the collectors, who failed to return at sunset, it being a general — 
rule that they should all be on board at that time. Darkness came on — 
and still they were absent. ‘The wind increased as the sun sank below 
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~ the horizon, and the rain poured down in torrents. A strong search 
| party left the ship and soon found the missing men, who had carelessly 
strolled so far away that they were unable to return before dark, and 
were wet to the skin, cold and hungry. The naturalists made valuable 
additions to their collections, both from land and water. 

We left Mayne Harbor at 4a. m. on the 6th, the weather still squally, 
with snow and sleet. Two successful hauls of the trawl were made in 
Sarmiento Channel, and at 10.40 we anchored in Latitude Cove, in 24 
fathoms, mud, where we remained until the following morning in order 
to give the naturalists an opportunity to examine the locality. The 
plan and sailing directions for Latitude Cove are all that could be 
desired for making that snug and convenient anchorage. 

The morning of the 7th was thick and rainy, with squalls of snow and 
sleet. We were under way at 4.35, and after leaving the cove, steamed 
to the position of a kelp-covered rock reported in midchannel between 
Cape Charles and Europe Point, but saw no indication of shoal water. 
_ We did, however, see a patch of kelp extending off Blanca Point, the 
northern extremity of Latitude Cove, outside of a line drawn from Cape 
' Alexander to El Manchon. ; 

We were obliged to depend mostly on compass courses, until, between 
- 9 and 10, the fog lifted, and although it remained overcast and squally, 
- we had no difficulty in recognizing landmarks. Passing Cape Somer- 
set at nooh, we were near Grappler Reach at 5 p. m., when, off Chill 
_ Point, in Eyre Sound, a small iceberg was discovered a mile or more 
_ from the nearest land. Our ice-house was empty, and with a tropical 
_ voyage before us, we iooked upon this opportunity of filling it as prov- 
_ idential. Steaming alongside, we got a line fast, and a few minutes 
_ sufficed to give us about 7 tons, all we could stow, of excellent ice, 
_ which lasted until our arrival in Panama. 

__-We anchored in Port Grappler at 7.52 p.m. in 9 fathoms, mud, an 
_ excellent harbor, and easy of approach. The chart of Grappler Reach 
_ is simply a reconnaissance, but the channel is clear, and one can not go 
_ amiss having once entered it. It was still rainy and squally when we 
: anchored, but the wind came out from the southward during the night, 
E bringing clear weather. 

a We left Port Grappler at 4.30 on the morning of the 8th, and steam- 
é Ing to the northward, passed through Indian Reach and English Nar- 
_ rows without difficulty. The short turn around Mid Channel Jsland 
and Caution Shoal is the only really difficult navigation in the western 
_ Patagonian channels, and it would be imprudent to attempt this with 
a heavy vessel, except at slack water or with a head tide. The 
wreck of a’ German steamer was seen on a reef off the south end of New- 
_ ton Island, near Eden Harbor. We saw nothing of the kelp-patch 
_ reported by H. B. M.S. Zealous off Greville Point, the southern entrance 
to Eden Harbor, but it might have been towed under by the tide. Quite 
a large number of fur-seals were hauled out on the small islets of the 
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(ipridagh Group, at they took we the water as soon as the Albatro ‘ 
hove in sight, experience having taught them to give passing vessels Sa 
wide berth. > 

A successful haul of the trawl was made in 196 fathoms, blue mu 
14 miles to the southward of Direction Islands, and anuther in 49 : : 
fathoms, in Messier Channel, 24 miles N. E.3 E. Pie Sag from Sidney” 
Point, Black Island. ae 

We swung ship under steam from 3.50 to 4.30 p. m. , then ran into 
Island Harbor, and anchored for the night in 20 farhowin: mud. Itisa b 
good harbor for vessels of the size of the Albatross, but it can hardly 
be recommended for heavier vessels, on account of its limited space — 
and the difficulty of turning. Anchorage may be found outside of the — 
harbor in ordinary weather. The naturalists had several hours on shore _ 
and made some additions to their collections, but found the fauna and — 
flora closely resembling that which we had seen farther south. 5 

We were under way at 4.20 the following morning, and steaming — 4 
through Messier Channel crossed Tarn Bay and the Gulf of Penas to. 
Tres Montes Gulf, made two hauls of the trawl in Holloway Sound in ¥ 
57 and 61 fathoms, then steamed to Port Otway and anchored in 7 fath- — 
oms, sand and raid The weather was beautifully clear, giving us aa 
magnificent view of the snow-capped Andes during our run across the 
Gulf of Penas. We were surrounded by snow-covered heights in the — 
Straits of Magelian and the western Patagonian channels, yet our view s 

was so restricted by thick weather and intervening mountains that we . 
saw comparatively little of them. On this occasion, however, there was | 
spread before usa vast extent of the Andes, whose came ERE were | 
seen towering one above the other far into the region of eternal snow | 
and ice. ; Z a 

Port Otway was found to be an excellent harbor, with particularly — ic 
good facilities for procuring wood and water, while in the inner basin a | 
vessel would be entirely protected from the ocean swell and find a se- 
cure haven in case extensive repairs were required. : ag 

The naturalists, with many volunteers, were soon scattered in every 
direction, and returned at sunset laden with many new and valuable 
specimens. They were very enthusiastic over the region, declaring it — 
to be rich in life, both animal and vegetable, specimens nae found pe- : 
culiar to the temperate and frigid zones. Familiar forms in the Straits — é 
and western Patagonia grow more luxuriantly, and others unknown to 
that inhospitable region were found in abundance. Forest trees were 
larger, straighter, and of greater variety, and while the surface was gen- — 
erally covered with mosses, it was notin a state of complete saturation, 
as we found it farther south. The weather was milder, the sun shining — 
all day without rain or fog; in fact, everything gave evidence of our ye 
approach to a temperate climate. 

We remained at anchor during the 10th, to enable the naturalists to — 
make further investigations in a region of such unusual interest to hi 
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- The weather continued clear and pleasant in the harbor, although it 


was foggy outside for several hours. I made the circuit of the bay 
during the afternoon, and found the shores heavily timbered, beeches 


‘predominating and growing to the water’s edge, often overhanging. 


Fresh water streams were frequent and distinguishable by small sand 


peaches off their mouths. The rock formations differed from those of 


the Straits and western Patagonia, and in place of the universal granite, 
conglomerates were conspicuous, and trap was of frequent occurrence, 
with an oceasional thin vein of quartz. 

Fur seals, blue heron, humming-birds, wood-peckers, and parrots 
were seen, and among the specimens brought in by the collectors were 


wild geese, penguins, cormorants, hawks, ete. Fish were plentiful, 


several species being taken with the seine and hand-lines. Two large 


‘squid were caught, one of them 5 feet 2 inches, and the other 5 feet 7 


inches in length, both of the same species, which was uew to us. 
Port Otway to Lota and Tomé, Chilii—We left Port Otway at 4.20 
a. m., February 11, and rounding Cape 'T'res Montes proceeded con our 


course to the northward under steam and sail. <A successful haul of 


the trawl was made at 4 p.m. in 1,050 fathoms, and while the ship 
was under low speed three fine albatrosses were taken with hook and 
dine. They measured from tip to tip of wings, 10 feet 7 inches; 10 feet 
3 inches; and the smallest 10 feet. 

A haul of the trawl was made between 2.40 and 6. p. m., February 
12, in 1,342 fathoms, green mud, and although the net was badly torn, 


- quite a number of valuable specimens were brought up. The substance 
- encountered on the bottom was mud and clay, cemented by carbonate 
_ of lime into masses from one-fourth of an inch to 3 inches in thickness, 
_ underlying a thin coating of mud. The mass was perforated with holes 
- made by burrowing animals, and could be broken and crumbled in the 
hand, yet it had a slight ring under the hammer. It closely resembled 
the formation encountered by us off the capes of the Delaware and seems 
' identical with the “tosca” of the east coast of South America. The 
trawl was cast at 3 o’clock p. m. on the 13th, in 1,287 fathoms, green’ 
- mud, but failed to reach the bottom, a few red shrimp only being found 
in the net. | 
_ Land was seen to the southward of Lota Bay at daylight on the 14th, 
_ but was soon obscured by a dense fog. At 9.40 a. m. the trawl was 
_ cast off the entrance to the bay in 677 fathoms, yellow mud, and landed 
on deck at 12.47 p. m., after long and tedious efforts to get it off the 


a bottom with its enormous load of mud, then to wash out sufficient to 


enable us to hoist the remainder on board. It turned out one of the 
richest hauls of the cruise, which compensated somewhat for the long 
delay. We steamed into the bay as soon as the trawl was landed, tak- 
ing the passage south of Sta. Maria Island, and anchored in the har- 
bor of Lota at 4.55 p. m., in 7 fathoms, about one-third of a mile south 
_ of the iron pier. The captain of the port visited the ship and granted 
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us pratique. He informed us that cholera was prevalent i in man 
in Chili, but Lota was considered healthy. Such precautions 
adopted as the surgeon considered necessary, and we had the sat 
tion of leaving the country without a case of sickness of any kind. 

From a distance the several anchorages in the bay looked much al 
but on nearer approach Lota was recognized by the light-house- 
the extreme point of the elevated peninsula which forms the northe 4 
boundary of the bay. It is a conspicuous object, standing in the C Cou- 
sino Park, its white cylindrical tower contrasting strongly with the: ty 0 
huge ees of the smelting works and the dark background of hi 
in rear of the town. The peninsula itself, on which stands the sple 
mansion of the Cousifos, surrounded by its beautiful park-like grounds 
and heavily wooded avenues, is an unmistakable landmark. Thereare — 
several piers, and it might puzzle a stranger to recognize the one re- 
ferred to in the sailing directions. It is the first on entering the bay, 
is of iron, and belongs to the coal mines. Others will be seen near » the 
smelting oie and a little farther on a breakwater is in process of 
construction, its dark sides contrasting with the white sand beach : in 
front of the town. | 

I returned the eall of the captain of the port on the following aad Pi 
We coaled ship on the 17th and 18th, taking on board 171 tons. There 
was a thick fog during the morning a the 19th, but it cleared about 1 3 
a.m., and at meridian we left the harbor and steamed to Tomé, where | | 
we EcaeGied at 5.50 p.m. The naturalists made some collection i 
Lota, and used the seine about the beaches of Tomé; otherwise there 
was bat little communication with the shore. 4 

Tomé, Chili, to Panama.—We were under way at 2 p. m., ria 
20, and when clear of the land made sail to a fresh southerly bree Ze ¥ 
pie: with the consumption of 10 tons of Lota coal, gave us a speed of ! 
200 alas or more per day. 

We first saw flying-fish in the Pacific in 33° S. latitude. Albatros 
were still following us and an occasional petrel was seen. <A sparro Ww 
hawk hovered about the ship for several hours, lighting on spars” and ee 
rigging. A school of sperm whales was seen moving leisurely about, an: d 
patches of floating kelp were passed at frequent intervals through the 
day. Wecarried southerly winds until February 22, latitude 30° 8. wha 
it fell calm and we began to look for the SE. trades. The surface tem: — 
perature rose from 59° in Lota to 75° at meridian, indicating that we 
were to the westward of the Humboldt current. < 

The surface net was put over on the evening of the 24th, in ‘boo et 
23° 8., with fair success. Porpoises played about the ecard for a few 
Fe aise: but kept out of the reach of harpoons. Albatrosses and g i | 
had left us, and two or three species of petrels were the only birds seen 
during the day. Nothing of interest occurred until the following morn- 74 - 
‘ing, when half a dozen or more fish were discovered follo wing the ves: (hae 
sel. They were about 18 inches in length, their bodies round and slim, 
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their general form being somewhat like that of a gar. Attempts were 
made to capture one, but they disappeared without noticing the tempt- 
ing baits thrown to them. 


- We took the SE. trades on the 26th, in latitude 17° S. Life became ~ 


more abundant in sea and air as we approached the equator. Flying- 


fish were swarming about us night and day, followed by porpoises, dol- 
‘phins, man-of-war hawks, and other enemies. Petrels of three or four 
species were common, and boobies lit on spars or rigging occasionally 


q fora quiet nap. Huge turtles were frequently seen asleep on the sur- 


face or scurrying away from the ship. Our first view of the tropic 


bird in the Pacific was in 17° 8. 
We lost the trades March 1, in latitude 4° 8S. They were light all 


_ through, and we were disappointed in not receiving more assistance 


from them. The surface net was towed for fifteen minutes at daybreak 


on the morning of the 1st, with satisfactory results, several new forms 


being taken, besides many with which we were familiar. A successful 


haul of the trawl was made at 3 p. m., March 2, in 401 fathoms, green 


mud, off the coast of Ecuador. The haul was completed at 5.02, at 


which time we started ahead full speed. Three minutes later A. E. 


Anderson, coxswain, fell overboard from the rail forward of the fore 


4 rigging while working about the trawl net. A life-buoy was thrown to 
_ him as he passed the stern, the engires were stopped and reversed, 


the life-boat lowered nearly to the water and manned, but not detached. 


_ When the vessel gathered stern board she was steered by helm and 


engines to the man, who was then taken in the life-boat as she hung 


from the davits, and hoisted to the rail, the vessel starting on her course 
again after a delay of five minutes. 


After our departure from Lota we traversed upward of 2,000 miles 


without using trawl or dredge, or even taking a sounding. As this is 


a quite foreign to our usuai custom, it may not be out of place here to 


explain. Cholera raged in Chili and all South American countries 


‘quarantined against her ports. There was no coal at Sandy Point, 
- consequently we were obliged to call at Lota for a supply, thereby 
incurring the penalty of exclusion from all coaling stations thence to 
_ Panama, a distance of about 3,000 miles. While we would not hesi- 
tate to add even another thousand miles to the steaming capacity of 


the vessel with a good quality of fuel, we did not feel at all confident of 


our ability to make the run with Lota coal, of which we knew nothing 


personally and about which we had seen bad reports. So we made 
the best of our way toward Panama until March 2, when we found 


_ the supply of fuel would permit us to resume our usual explorations en 


‘route. 

The island of Plata and the highlands of Ecuador were seen shortly 
after daylight, and on the morning of the 3rd Cape San Francisco was 
in sight, 15 or 20 miles distant. At 6.08 a. m. a successful haul of the 


trawl was made in 741 fathoms. ‘Tide rips were frequently encountered 


s 
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as we anounced thie land, and birds, both land and sea, increased in 
numbers. Blackfish and porpoises were seen frequently, besides myria ds 
of flying-fish. Squally weather incident to the region of doldrums 1 5 
experienced after losing. the SE. trades until those from NE. we 'e <f 


picked up in 4° N. ‘ 
Four hauls of the trawl were made on the 5th near the Pearl Islan Ss 


in 62, 33, 33, and 15 fathoms, besides one with the oyster dredge. The 
results of nea day’s operations were very satisfactory to the naturalists, — 
the grounds proving very rich in life, and many of the torms new to 
science. We anchored for the night at 7.30 p. m. between Galera and — 
St. Elmo Islands, in 21 fathoms. Getting under way at 5.45 on the 
' morning of March 6 we steamed to the eastward of the Pearl Islands, 4 
and at 11.15 cast the trawlin 30 fathoms, green mud, landing it on deck | 

at 11.45, with a heavy load of mud, composed largely of decayed organic 
matter so offensive in odor that it was considered prudent to move on. 

We anchored off Perico Island at 3.10 p.m. and received a visit from — 3 
the commanding officer of the Colombian revenue-cutter Bor yaca, who- y 
informed us that by virtue of a decree of the National Congress dated _ 
November 3, 1887, all vessels from Chilian ports were forbidden en- 
trauce to the harbors of the United States of Colombia, and that we 
must go immediately to the anchorage near Taboguillo Island. Havy- — 
ing handed him cablegrams, letters, etc., which he promised to for ‘ward — 
or deliver, we got under way and sraeeied to the island, as directed 
anchoring in 10 fathoms, about half a mile from shore. 

We were left to ourselves until noon of the 8th, when Dr. Halstead, _ q 
the quarantine officer, came alongside and made the usual inquiries, — >. 
taking our bill of health, and a statement from the surgeon that we | 
had been at sea seventeen days, during which time there had been 10 
sickness on board. Our case was not one of quarantine, simply, but of 
absolute exclusion according to law, the governor being the only officer 
on the Isthmus with authority to modify it. I had already informed _ 
the United States consul-general, Capt. J. M. Dow, and Mr. Henry 
Schuber, of our arrival, and requested their good offices in procuring — 
us pratique with as little delay as possible. The doctor brought us ag 
large mail which had accumulated at Panama, also such mess stores as 
were ordered by the caterers. Promising to exert himself in our behalf, © 
he left until the following day, when he informed us that the last one : 
act of the retiring governor-general, Alejandro Posada, was to sign an — 
order admitting the Albatross to pratique, on March 13, providing chol- 
era did not break out on board in the mean time, and further, that we 
would not give the crew liberty to go on shore in Panama. i 

Nothing of moment occurred until the evening of the 13th, when the’ 
health officer visited the ship, and, having satisfied himself that no_ 
cases of cholera had occurred, gave us pratique. It was too late to 
move that evening, but we were under way early the following morning, 2 
and steamed to the Pacific Mail station off Naos Island, where Captain i) 
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Shackford, the company’s superintendent, piloted us to a convenient 
q berth. I wentto Panama soon after we anchored, and called on the 
- ‘United States consul-general, Mr. Adamson; Captain Dow, general 
agent of the Pacific Mail Steam-ship Bawa Mr. Henry. Schuber, 
and others, and at 10 a. m. on the 17th, in company with Mr. Adamson, I 
- called on the governor of Panama. The consul visited the ship on the 

— 20th. 

We hauled the Albatross out on the beach at the Pacific Mail Steam- 
' ship Company’s station on the morning of the 21st, and scraped and 
painted her bottom, returning to our berth the following morning. The 
Z U. 8. 8S. Omaha, Capt. F. V. MeNair, arrived trom Yokohama on the 
E 23d, and anchored in the outer roads. I paid my respects to the 
4 captain during the evening, the call being returned on the 26th. 
We were subjected to vexatious delays in getting coal, owing toa 
scarcity of lighters; the first one came alongside on the 26th, and we 
- finished on the 28th, having taken on board 205 .3°°; tons, for which 
- we paid the Panama Railroad Company $17 per ton. The weather was 
¥ dry during our stay in Panama, with the exception of a few light mist 
squalls. Northerly winds prevailed, although calms and light variable 
airs were of frequent occurrence. The temperature ranged from 75° to 
4 88° Fahr. It was the last of the dry season, andleavy cumulus clouds 
~ could be seen gathering in the mountains daily, but the parched surface 
of that elevated region robbed them of their moisture before they 
- reached the Pacific. 
; We were under many obligations to the officers of the Pacific Mail 
E dieam- ship Company, the Panama Railroad Company, and Mr. Henry 
z Schuber for their efforts to forward our work and Ls make our stay as 
essen as possible. 

_ Panama to the Galapagos Islands.—We got under way at 10 a. m., 
on March 30, and half an hour later commenced a series of dredgings to 
_ seaward, making five hauls in from 7 to 51 fathoms, over an exceed- 
ingly oA bottom, from which we obtained great numbers of specimens. 
An unexpected depth of 1,927 fathoms was found the following morn- 
ing in 6° 44’ N., 80° 27/ W. Porpoises, turtles, flying fish, and birds 
_ were GpAsiautly in sight, particularly about the numerous _tide-rips 

- through which we passed. For half an hour, between 2.30 and 3 p. m., 
- _we steamed through a blood-red sea, the margin of discoloration being 
well defined and extending in irregular lines as far as the eye could 
heen This remarkable phenomenon had its origin in a dense mass of 
_ minute forms of alge, Trichodesmium, in a larval state, floating from 1 
- to 3 feet below the surface. This conferva is usually mistaken for ani- 
_ imal life by seamen, and, when seen under a microscope, where the 
Se : - minute particles willbe siebeved darting about with great rapidity, it is 
ea a difficult matter for the uninitiated to realize that they are of vegetable 
: _ origin. The surface-net was towed for fifteen minutes in the evening, 
Reet dy Mis; 133-26 


oe 
ie 


FeO OES ais a ae 
. 402 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 


when our efforts were rewarded by a large number of specimens, am 
which were many rare or unknown forms. Bye: 
A sounding at 4a.m., Aprill, gave 1,727 Fathceis, green ooze, in 50 
16’ N., and 83° 09’ W. Blackfish and porpoises were seen frequent 
and ee of the latter was taken with aharpoon. While steaming quietly — 
along in a perfectly smooth sea a momentary excitement was caused by 
the port propeller striking a log about 7 feet in length and 12 inches in — 
diameter, the shock being felt fore and aft, but no harm was done. | 
Another sounding was taken at 11.28 p. m. in 1,882 fathoms, latitude 4 
4° 18’ N., latitude 85° 14’ W. A westerly current of over a knot an V 
hour was felt while making the sounding. 
Findlay’s North Pacific Directory contains the following, on page 694: 


Rs 
_ 


RIVADENEYRA SHOAL. ee 


Being on board the steamer Peru abreast of Putia, October 22, 1842, and hearing — 
that there was a terrible yellow fever raging in Guayaquil, the steamer put back, — 
and I (Mr. Rivadeneyra) was placed on board a small schooner going to Realejo. On s 
the 28th, in the middle of the day, the sea calm, we had caught a large turtle, when r $ 
observed at a few fathoms off a slight swell on the sea. We took the boat and went ta 4 
it, when we sounded and, to our astonishment, found only 163 feet (French) of water. a 
In the center of this spot was only 10 feet depth ; we then found 14, 16, 27, 56 feet, and 
then no bottom. 

By our very imperfect instruments we made it to be in latitude 4° 15’ N. Jongitude 
85° 10’ W. of Greenwich, but this we considered very nearly correct as we hastened — 
on to Realejo. - 

The existence of this bank has been in some degree confirmed by the inquiries of 
Captain Lapelin, in the French corvette La Brilliante, in 1852. He ascertained that 4 . 
several vessels had struck on it, but did not give any information as to the correct- 
ness of the position assigned. Captain Harvey, of H. B. M. S. Havannah, passed 
within 4 miles of the place, in July, 1857, without seeing anything of it. 


If this shoal exists it is a serious menace to the mariner, artical 
as its position is so doubtful. Wecan hardly ignore the evidence of — 
its discoverer, as he took a series of soundings, yet it has been searched — 
for by men-of-war of most of the great maritime nations, without dis- — 
covering the slightest indication of shoal water. It must be observed, | 
however, that they were not provided with deep-sea sounding appa ; 
ratus, and could only note surface indications. 4 

We sounded in 1,657 fathoms, brown ooze, at 1.55 a. m., April 2, lati- ; 
tude 4° 14’ N., longitude 85° 11’ W., near the peu assignee to 
Rivadeneyra Shdal: 10 (10 feet), By drecennnte Office Chart No. 1007; ‘4 
and at 4 a. m., in 1,727 fathoms, gray ooze, latitude 4° 02’ N. , longitude: 
85° 25/ 30” W. Angie cast at 4p. m.,in latitude 2° 53/ N., longitud e 
86° 24’ W., gave us a depth of 1,616 falas gray 00ze, jaxeeue globi- 
gerina. Turtles and surface fish were seen in diminished numbers, and 
another drift-log of considerable size was observed floating very low, 
nearly waterlogged. a 

The line was extended in the direction of Chatham Island | on the | ; 
by two soundings, the first at 9 a, m., in 1,341 fathoms, globigerina 
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ooze, latitude 1° 13/ N., longitude 88° 02’ W., followed by a cast at 4.45 
» p.m., in 1,379 Pahons. ooze, latitude 0° 30/ N. , longitude 88° 37! 30” 
caw. A pat of the trawl resulted in a water ian notwithstanding an 


unusual allowance of rope. 

The line of the hydrographic soundings from Cape Mala to the Gala- 
pagos via the reported position of Rivadeneyra Shoal ended with the 
last cast, and demonstrated the non-existence of the danger in the po- 
sition assigned it, or in the line of our soundings. The matter should 
not be considered as finally settled, however, for it may lie north or 
south of our route, and it is only by a line of soundings at right angles 


to those of the Albatross that it can be satisfactorily determined. 


Chatham Island was sighted from the mast-head at daylight on the 
4th of April, and at 5.31 a. m. we cast the trawl in 812 fathoms, glo- 
bigerina ooze, latitude 0° 24’ S., longitude 89° 06’ W., and again at 
9.07 in 636 fathoms, gray sand, latitude 0° 36’ 30” S., longitude 89° 


~ 19° W. A third haul was made at 2.20 p. m., in 45 fathoms, gray sand, 


latitude 0° 50’ S8., longitude 89° 36’ W. They were all successful, al- 
though the net was badly torn, the second and third casts having come ~ 
in contact with rocks or coral heads. 

The Galapagos Islands.—Steaming along the west, or lee side of Chat- ° 
ham Island, we passed Kicker Rock, its vertical walls, 100 feet or more 
in height, giving it the appearance of a sail; in fact it was reported by 


the lookout as a square-rigged vessel. Dalrymple Rock is smaller, 
from 50 to 60 feet in height, and at a distance resembles a boat with lug 


sail. It lies about 2 miles from Lido Point, and is an unmistakable land- 
mark. 

At 3.20 p. m. we anchored in Wreck Bay, a safe and convenient har- 
bor, near the southwest end of Chatham Island. This is the sea-port 
of the Hacienda del Progres, a plantation located on the highlands in 


y _ the interior of the island, about 5 miles distant, and connected with the 


coast by a good wagon road. ‘The bay is surrounded by low land cov- 
ered with bushes and small trees, and a smooth steep sand beach affords 


convenient landing. The projecting points are composed of lava rock. 


There is a light-house near the beach, and a short distance south of it 
a store-house, which is also used as a keeper’s dwelling, the landing- 
place being directly in front of it. 


; The land begins to rise a few hundred yards from the beach, and the 


ascent is constant until the hacienda is reached, at an elevation of 
about 900 feet above the level of the sea. The low lands of Chatham, 


in common with those of all the islands of the archipelago, is entirely 
_ without living water, and in the dry season presents a most barren and 


desolate appearance. All this is changed, however, (luring the rainy 
Season, which usually begins about the Ist of April, and continues un- 
til the lastof June. It beganin February this year, and in consequence 
everything was fresh and green, the general aspect being decidedly 
tropical. 
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To enter Wreck Bay stand for Dalrymple Rock, and when up with _ 
it steer SSE. 3 E. for the light-house. This consists of a spar 25 or 4 
30 feet in height surrounded by anu iron cage, which contains the lantern. — 2 
Make due allowance for the current, and anchor in from 54 to 6 fath- 
oms, when Malamocco Point will bear about SW. 3 W. and the light- 
house SE. by S., magnetic. 

We were balked about an hour after our arrival by Manuel A. Cobos, 
the son of Sefior Manuel J. Cobos, one of the proprietors of the island 
In his father’s name, and in very good English, he tendered his services — 
_ during our stay, and offered to send horses down to the beach for as q 
many of us as wished to visit the hacienda. Properacknowledgments — 
were made, and the following morning Professor Lee, Mr. Townsend, — 
Mr. McCormick, and I availed ourselves of his invitation, and went up 
to the settlement. Senor Cobos met us at the door of his residence, — 
expressed great pleasure at our arrival, and entertained us in a mosh s 
hospitable manner. : : 

The settlement consisted of the residence of the proprietor, withthe — 
necessary store-houses, cane-mills, etc., and numerous simple native _ 
houses, sufficient for the accommodation of the inhabitants, who num- _ 
bered about two hundred. a 

Fresh horses were brought to the door, and in company with Senor 
Cobos and son we rode over a portion of the estate, where we saw great 4 
fields of sugar-cane, sweet-potatoes, and other tropical and semi-trop- 
ical products growing side by side. A young coffee plantation gave — 
promise of future profit, and oranges, lemons, and limes were growing — 
in profusion. Large herds of cattle were seen feeding in excellent past- 
ures, inclosed with iron fences, hedges, or the favorite broad, deep ditch, _ 
the proprietor estimating the number of cattle on the island at 20,000. 
Horses, mules, asses, sheep, and hogs were seen in large numbers, more _ 
than sufficient for all purposes of the plantation. Water was procured — 
from a large spring and carried to the settlement by ditches a 
could be seen winding around the hills. “a 

Guayaquil is their only market, and, as most of the products compete — 
directly with those of Ecuador, it does not always prove a profitable — 4 
one, only the higher priced Srtidics bearing the cost of transportation. — F 
Rum, hides, orchilla, fish, and a little fruit are the principal exports. 

Chatham Island, and ‘ak fact all the islands of the archipelago are of — 
recent volcanic origin, the only arable land being in the elevated basins _ 
of the craters. Here, on the principal cone near the center: of the a 
island, we found the Hacienda del Progres. a 

Before our return to the ship, Senor Cobos proposed to send his son — 
anda coupie of his best native guides with us through the islands, as their — 
local knowledge would save us much time and be the means of adding — 
to our collections. His proposition was thankfully accepted, and they 
made the cruise through the archipelago with us, rendering valuable | 
service both afloat and on shore. ef 
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Leaving Wreck Bay on the morning of the 7th, we steamed to Hood 
Island, anchoring at 10 a. m. in Gardner’s Bay. The naturalists, with 
large parties of volunteers, spent the day on shore, and added many 
specimens to our collection. Birds, lizards, and hair seals were found 
4 on the island, while several species of fish were taken by parties on 
_ board. The anchorage was infested with small sharks, which were taken 
3 _ by the dozens until the fishermen tired of the sport. 
Hood Island is low compared with others of the group, its surface 
_ being covered with masses of broken lavarock. A little soil has formed 
between the blocks, in which bushes of various kinds find root, and, 
during the season of rains, lend a rich green hue to the otherwise 
_ barren surface. It is wholly devoid of fresh water during the dry sea- 
. son, and has no commercial value. Gardner’s Bay isa good anchor- 
; _ age in the fine weather that usually prevails, but is open to northerly 
and westerly winds. 
. At 5.08 p. m. we got under way and made two hauls with the dredge 
_ over a rough bottom, then one with the tangles, and finally the small 
_ beam-trawl was lowered, but came up awreck. The submarine electric 
light was used for surface collecting during the evening. A sounding 
: : was made in 286 fathoms, fine gray sand, latitude 1° 23’ S., longitude 
_ 89° 58’ W.; another in 191 fathoms, latitude 1° 25’S., longitude 90° 07’ 
_ W., and at ‘t, 47 on the morning of the Stu we anchored i in Black Beach 
“a Bead i in 11 fathoms, sand. 

; This anchorage is an open bay, but, being on the west (or lee) side of 
Charles Island, affords good shelter fon the trades, which blow most 
4 of the year. It is the sea-port of what was at one time a flourishing 
= settlement, now abandoned, and derives its name from a short stretch 
4 2 of black sand beach lying at the head of the bay, between low cliffs of 
_ dark lava rock. To make the anchorage, bring the sand beach to bear 
east (magnetic), having the highest peak visible on the island a little 
om on the starboard bow, and stand in carefully, anchoring in from 10 to 
_ 11 fathoms. The bottom is very rocky outside of that depth, and has 
_ the reputation of being foul inside. 

___ The settlement mentioned was a penal colony of Ecuador, established 
_ about 1830, and was in a flourishing condition until 1879, or near that 
_ time, when the convicts mutinied, murdered those in authority, and 
Seizing the vessels in the harbor put to sea, landing, it is supposed, on 
_ the coast of their native country. Buildings, stock, etc., were left un- 
_ molested, and at the time of our visit great numbers of cattle, horses, 
mules, Neaieye: sheep, and hogs were running wild. The buildings 
were falling to ruin, but there was a plentiful supply of fruit on the 
__ trees, from which we procured many bushels of oranges and limes, a 
pleasant addition to our monotonous fare. The distance from the land- 
ing to the first improvements was about 3 miles, over what had been a 
good wagon-road. 
The naturalists, with numerous volunteers, were soon on shore, and, 
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following the native guides, spread over the accessible portions of the B 
island, making collections. One party took the road to the interior, and 7 
arriving at the first watering-place, met, much to their astonishment, an 
almost naked man, a Robinson Crusoe in appearance. He was recog: — 
nized by the guide as Pedro Guaza, one of a party of orchilla-pickers 
from Chatham Island that had been there over a year ago, and who, 
when about to return, could not be found. Heclaimed that he had lost a 
his way, and had searched in vain for the station until long after the — 
party left, but after questioning him I had no doubt of his intention to a 
remain behind. He was doubtless fascinated by the sight of flocks and 
herds roaming over the island, waiting only for man to reclaim them, _ 
and desired to be the possessor of all this wealth. He had lost the run ~ 
of time, and one of his first questions was, ‘What month is it?” s 
His methods of getting animal food were simple and effective. He — 
constructed a blind near where the animals were obliged to pass tothe _ 
watering place, and with his large knife lashed toa pole he speared ~ 
the hogs and sheep; a lasso properly disposed was equally effective g 
for the capture of bullocks. A donkey or two taken in the same man- — 
ner served for transporting fuel, he having obtained fire by the well- — ; 
known process of rubbing together two sticks. It was evident that he — 
had enjoyed his solitary honors long enough, and was glad to find him- 
self again among men, even to return to bondage on Chatham Island. 
The naturalists made large collections on Charles Island, pine 
able to reach the high lands in the interior by the old wagon-road. 
Several flamingoes were shot in a lagoon about 2 miles from Post- Office 
Bay. q 
Leaving Charles Island on the evening of the 9th,.we made three : 
hauls of the dredge and tangles near the anchorage, then steamed for a 
Albemarle Island, anchoring in Iguana Cove at 9.10 the following ~ 
morning. We intended spending the day in exploring the southern — 
portions of the island, but the surf was rolling in so heavily that land- 
ing was impracticable. We were disappvuinted, for great things had — 
been expected of this locality. Getting under way we steamed tothe — 
northward for Tagus Cove, on Albemarle, opposite Narborough Island, — 
where we were more sure of a good harbor and convenient landings. 
Albemarle Island is by far the largest of the Archipelago, but is unin- 4 4 
habited, and has no present commercial value except for its orchilla, — 
which grows on bushes and trees and has slight resemblance to ae 
moss. It is used for making purple dye, and commands a high price in ~ 
the European markets. The highest point on the island is within 3 or 4 | 
4 miles of the southern extremity, and reaches an elevation of 4,700 — 
feet. A rich green foliage covered the rugged surface of huge lava bouiaa B 
ders to the very summit. Further to the northward and all along the 4 
west coast as faras Tagus Cove the land was comparatively low and prea a: 
sented a striking resemblance to a burnt district, dotted with numerous — 
small volcanic cones. The general aspect was a reddish brown, but it 
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~ was varied by occasional pyramids, symmetrical in form, and of lighter 
color, resembling artificial mounds of sand and mud which had had 
- barely time to dry. The line of demarkation between the rich carpet of 
foliage and utter desolation of the barren district was so regular and 
_ well-defined that it was difficult to realizethat it was nature’s handiwork. 
-_, Narborough Island presented in the distance an unbroken covering 
of rich green foliage to the very summit of its central peak, 3,720 feet 
above the sea, and, on nearer approach, a fringe of luxuriant man- 
groves bordering the eastern shore, and the margin of a small bay, or 
lagoon, added fresh charm to the view. As we steamed through the 
~ narrows between Narborough and Albemarle Islands the contrast of a 
rich and abundant vegetation on the one hand, and utter barrenness 
and desolation on the other, was very striking. We anchored in Tagus 
Cove at 4.45 p. m. and found it a perfect harbor, with swinging room 
for the largest vessel, although the high land surrounding the bay 
dwarfed it at first view. . 
The naturalists and volunteers scattered over the land and along the 
shores as soon as the anchor was down, and returned at dark, well sat- 
 isfied with the results of collecting. The watering place marked on 
the chart was perfectly dry, and we learned from Mr. Cobos that it was 
only during the latter part of the rainy season that water could be 
found. There were patches of green near the northern end of Albe- 
- marle Island, but the general aspect was barren and desolate. As 
_ the sun went down we were beset by myriads of mosquitoes, bent upon 
= making the most of a rare opportunity. Their attack was so vigorous 
that at 9.25 p. m. we got under way and steamed out to sea, en route 
for James Bay. 
The weather was partly overcast when we left our anchorage, but we 
_ thought little of it, supposing it to be one of the short passing squalls 
so frequent during the rainy season. When we reached the vicinity of 
_ Cape Berkeley, however, the rain poured down in torrents for several 
hours, and it became so thick that we were obliged to stop the engines 
until the weight of it passed, when we continued our course, anchoring 
in James Bay at 1.30 p. m. in 6 fathoms, white sand. 
The naturalists with their corps of volunteers were off as usual as soon 
_ as the anchor was down, returning at sunset with many additions to 
_ their collections. Several flamingoes were shot in a small lagoon back 
of the beach, and a variety of fish were taken with hand lines from the 
ship. Among them were many bacallao (cod-fish), so called by the in- 
habitants of Chatham Island, who take them in large numbers for their 
own consumption as well as for the Guayaquil market, where they bring 
_ @good price. It is a species of grouper from 6 to 30 pounds in weight, 
and takes the hook readily. We found it an excellent fish when fresh, 
__ and it is said to resemble cod-fish in texture and flavor when cured in 
the same manner. 
_ James Bay is on the west end of James Island, which protects it from 
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the prevailing winds, the swell being partially broken by projecti > * 
points and small islands. It is a good anchorage with easterly winds, 
and may be recognized by the following landmarks. Albany Island is _ 4 
conspicuous, being lighter in color than its surroundings, and abreast — 
of it are bold lava cliffs which extend to a short stretch of white sand — 
beach at the bottom of the bay. The southern extremity is marked by — 4 
a point having a double peak from which extends a barren lava-covered — 
belt, resembling that described on Albemarle. Island. Small salt — 
lagoons lie just back of the sand beach. To make the anchorage it is 
only necessary to stand in for the center of the white sand beach, anch ai . 
-oring in any depth desired. The watering place mentioned # ona 
point nearly abreast of Albany Island, and, during the latter part of 
the rainy season, furnishes a good supply, but at other times the flow 
is either very small, or fails altogether. The supply is so limited and — 
uncertain that the orchilla pickers who visit the island periodically do 
not depend upon it. The general aspect north and east of the bay was 
fresh and green, and a fringe of mangroves surrounding the ae of 
gave that portion of the bay a particularly attractive appearance, while — 
to the southward was a barren waste. 
We left James Bay on the morning of the 12th, and, after a run of. 
about six hours, anchored in Conway Bay in 6 fathoms, white sand and 
stones. Several parties of collectors left the ship, and volunteer fisher- 
men soon had lines over the rail, where several species of fish were taken. 
Indefatigable Island is circular in form and about 20 miles in diame- — 4 
ter, with a central cone, in the basin of which lies a vast traet ofarable, 
well watered land, capable of growing all the tropical and semi-tropieal Z A 
products in great perfection. Its natural resources are greater than = 
any other island in the group, yet it is uninhabited and wholly unde- — 
veloped. The low lands are devoid of water, and, like the otherislands, 
barren and desolate during the dry season, the rain only bringing life — 
to the bushes and stunted trees, which find a precarious existence 7 
among the lava bowlders and scoria. To render the fertile lands of. By 
the central elevated region available it would be necessary to con- a 
struct a road 6 or 8 miles in length to connect it with the sea. ; 2 7 
Conway Bay lies on the west end of the island and is easily recog- 
nized by the Guy Fawkes Islands to the northward and Eden Islan ‘7 
to the southward. It is protected from the prevailing winds, and, in 4 
that region of almost universally fine weather, it is a good anchorage a 
We were under way at 5.30 on the morning of the 13th and at 6.55 
anchored in 15 fathoms, sand and stones, in an open bay on the north- — a 
east side of Duncan Island. We were off a conspicuous gorge in the — a 
mountain side, and about 200 yards to the southward of a small islet 4 4 
which lay directly in front of it, and about 50 yards from the shore. a 
Its surface was covered with bushes and other vegetation, which dis- 
- tinguishes it from rocks further to the southward. There was an ex: 
cellent landing place for boats inside of the islet. = 
The general appearance of Duncan Island was green, bushes and ccm 
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3 eactuis being distributed over its surface. There is no living water on 
the island, yet it is a favorite resort for the celebrated galapagos, from 
_ which the group derives its name. A hunting party, consisting of our 
guides and several of the crew, were dispatched to the mountains for 
tortoises, while the naturalists gave their attention to birds, lizards, 
fishes, etc. Ten galapagos of moderate size were secured, the guides 
bringing two each down the rugged mountain side. 


We left our anchorage at 4.40 p. m., cast the lead in 108 fathoms 4 
miles 8. 4 W. of Barrington Island, and in 139 and 329 fathoms be- 
tween the latter and Chatham Island, where we arrived and anchored 
at 6.55 a. m. April 14. Young Mr. Cobos and the native guides left us 
during the morning, the latter having been compensated for their serv- 


ices, and acknowledgments made to the former for his advice and 


assistance. Supplies were received from the plantation during the day, 


, and preparations made to leave the islands. Senor Cobos visited the 
_ ship during the afternoon, and in the evening we received from him 
eight tortoises, one very large one, a quantity of fruit, and a fine bul- 


lock. While on board he informed me of the existence of a rock not 


_ shown on the chart of Wreck Bay, lying about 3 cables SSE. magnetic 
from Lido Point, having 15 feet on it at low water. It undoubtedly ex- 
4 ists in about that position, but I had no opportunity of verifying it. 


At 7.50a.m. April 15 we left the island, made three successful and very 


interesting hauls of the trawl during the day, and, at 7.20 the following 
morning, anchored in 20 fathoms off the south een of Abingdon Island, 
~ about midway between Capes Chalmers and Ibbetson. We had just 
_ Swinging room, and, although entirely exposed, the swell was not heavy, 
_ and landing was effected with but little trouble. The collectors went 
4 on shore, returning at 10a. m. thoroughly satisfied with their experi- 
i ence of the island, which they declared was the hottest place they had 
qy seen during the voyage. The collection of birds, lizards, etc., was in- 
_ creased by numbers of fine specimens. Among the fishes was a beauti- 
y ful golden grouper, the only one taken, although they were seen in the 
_ water on several occasions. 


Galapagos Islands to Acapulco and La Paz, Mexico.—We were under 


e way again at 10.37 a. m., en route for Acapulco. The winds were light 
a and variable with passing rain squalls and frequent lightning, and 
: several water-spouts were seen during the afternoon. 


At 5 p.m. we made Wenman Island, about 25 miles distant, and next 


_ to Culpepper, the most northern of the archipelago. 


The 17th was calm most of the time, hot and sultry, with frequent 


. lightning to the northward. At 8p. m. we sounded in 1,976 fathoms, 


brown ooze, latitude 4° 44’ N., longitude 93° 02’ W. The trades were 


encountered on the 18th, in 6° N., light at first, but gradually increasing 


to a moderate breeze with clearing weather. The equatorial counter 
current was felt between latitudes 3° and 6° N., setting 13 miles N. 329° 
K., in twenty-four hours, it having been 30 miles N. 32° W. the previous 
day, and 46 miles 8. 81° W. the day following. ‘The first indication of 
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a weather set was a 5; pomtusen swell which could not be accounted for c 
by the prevailing winds. 5a 
At 8.05 on the morning of the 19th, a sounding was made i in 1 997 
fathoms, green mud, latitude 8° 26’ N. onemeis 95° 30’ W. We were 
surprised by the announcement from Gag laboratory that, after a care-— 
ful microscopical examination, they failed to find more than a traces 
of foraminifera in the bottom specimens, and that it was without aonbed 
of continental origin. Another sounding was made in 2,256 fathoms, — 
green mud, at meridian on the 20th, in latitude 11° 45’ N., longitude 
97° 03’ W. ‘Tropic birds and boobies were seen every day, also flying | 
fish and turtles, which constituted about all the life seen between the — 
islands and the Mexican coast. The last sounding of the series was — 
made at 1p. m., on the 21st, in 1,862 fathoms, green mud, latitude 140 
30! N, Sauce 98° 14’ W., and at 11.25 on the morning of the 22d we — 
ored 4 in the barbor of An canted a 
The United States consul visited the ship during the afternoon, and 
on the following day Prof. L. A. Lee and I returned his call. Accom 
panied by him we paid official visits to the military commandant anda 
captain of the port, and later in the day I called on the commander of — S 
the Mexican gun-boat Democrata. We commenced coaling on the a c 
and finished at 7 p. m. the following day, having taken on board 122 — 
tons. It was a good quality of Cardiff coal, delivered in lighters at the 
wharf for $14 per ton. e 
We got under way as soon as the coal was on board, and left the har- 
bor at 7.30 p.m. for La Paz. The weather was clear and warm ae : 
light, variable winds and smooth sea. Nothing occurred worthy of 
mention until on the 26th at 1.40 p. m., we cast the trawl in 294 fath- 
oms, blue mud, latitude 18° 43’ N.,, oteutie 104° 04/ W. A lata 7 
number of a alias Macrurus, amc to us, were found in the net, — 
but, to our surprise, nothing else. Another haul was made at 4 p. m. 
in 117 fathoms, blue mud, latitude 18° 52’ N., longitude 104° 10’ 30” 
W., in which large numbers of small red shrimp were taken, besides five 
species of fish and an octopus. The bottom was composed largely o! of 
decomposed vegetable matter, which emitted an offensive odor. ag 
Resuming our course after the haul was finished, we had a quiet and. L 
uneventful run to Pichilinque Harbor, Bay of La Paz, where we anchored — 
at 1.20 p. m., April 29. A boat was sent to town is communicate with | | 
the United States consul and to get @ mail which we were informed had 
been sent there. A market boat was sent in at daylight the following 
morning, and on its return at 9.30 we got under way and made two. 
hauls of the trawl in the bay, two hauls of the tangles and dredge in — 
San Lorenzo Channel, and finally three hauls of the oyster dredge | off 
the west side of (erate Island, abreast of Point Gorda. They were 
all successful, some of them pine particularly rich, Mg 
La Paz, Besos. to San Francisco, Californiaa—We were off San hee 6 
del Cabo at daylight on the morning of May 1, and half an hour later . 
Swung ship under steam for compass errors. At 8.18 the tangles we re , a 
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4 lowered in 31 fathoms, rocky bottom, near the Frailes, Cape San Lucas, 
and a variety of interesting specimens were secured, although it was 
‘not so rich as we anticipated. A strong current to the southward and 
eastward was felt as we rounded the cape, but we lost it later in the 
: day. At 6p.m., asuccessful haul of the trawl was made in 66 fathoms, 
fine sand, latitude 23° 33’ N., longitude 110° 37’ W. We began to feel 
the coast winds from NW. during the day, light at first, but increasing 
to a moderate breeze with a decided fall in temperature. 
. Passing Cape Tosca at daylight on the 2d we entered Magdalena Bay, 
: and at 7.35 anchored in 7 fathoms near the NW. extremity of Sta. 
' Margarita Island, and one-fourth of a mile from shore. The naturalists 
with parties of volunteers landed as soon as we anchored and returned 
- at meridian, having met with fair success. We got under way imme- 
- diately after their return and made a haul of the trawl near the anchor- 
age; then steamed out of the bay, passing Entrada Point at 1.18 p. m. 
A haul of the trawl, and another with the tangles was made between 
3 and 4 p. m., and an hour later we passed Cape San Lazero and laid a 
course for Abreojos Point. 

Pleasant weather continued, with increasing winds from the west- 
ward. High land was sighted at daylight on the 3d, and at 7.30 a, m. the 
trawl was cast in 48 fathoms, sand and mud, latitude 26° 14’ N., longi- 
tude 113° 13’ W. Large numbers of whales were seen during the fore- 
noon while we were passing Ballenas Bay. Abreojos was made at 11 a.m., 
and at 12.30 p. m. we anchored in 5 fathoms under the lee of the point. 
__ The surf was quite heavy, but we landed the collectors without much 
— difficulty, and they returned at night fairly well satisfied with the day’s 
collecting. Being anxious to obtain specimens of the coyote for the 

- National Museum, Mr. Townsend placed several pieces of poisoned bait 
 *on the beach, and, on visiting the locality the Be morning, found 
three fine specimens lying dead. 

Getting under way at 7.30 a. m., we made a haul of the dredge in 5 
fathoms, followed by the tangles in 6 fathoms, in the vain endeavor to 
¥ procure living specimens of mollusca. Great windrows of their dead 
shells were thrown upon the beach, but were perhaps from deeper water. 
Z Standing out clear of the shoals we steamed up the coast, passing 
: 7 Asuncion Island at 4 p. m., San Roque Point at 5.30, and Morro Her- 
- moso at 9.10 p.m. Whales were seen frequently during the day. 

__ May 5 opened with moderate westerly winds and frequent mist 
squalls, which saturated everything about decks, and was so thick at 
_ times that we were unable to see the ship’s length, but it cleared at 

_ daylight, and at 6.20 we anchored in a small bay to the northward of 
_ Morro Redondo, Cerros Island. 

The collectors were landed, returning on board at 9 a. m., when we 
: got under way and steamed along the east side of the island, finally 
anchoring at 10.30 about 9 miles from Morro Redondo, off quite an ex- 
. tensive valley, and in sight of the cedars on the heights, from which 
i the island derivesits name. The collectors were again landed, and re- 
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turned at 4 p. m. with birds, lizards, ete., and two wild pontel Thre 3 
deer were seen, and the sialon of a He which had died, probab! ys 
from lack of water. The following legend was found on a head- board a 
over a grave near the beach: ‘To the memory of John Andrews, ship yee 
Latonia, 1819,” with other information that was not deciphered. | 3 
Getting under way at 4.15 a haul of the dredge was made in 23 — 
fathoms, mud, and standing off shore about 2 miles, the trawl was — 
lowered in 44 fathoms, a few interesting specimens being taken. At a 
riving off the north end of the island at 6.30 p. m. the Benitos were in” 
sight on the port hand, and Lagoon Head to starboard, a view possible 
only in very clear EN Re 
We passed San Martin Island at 2.25 p. m. on the 6th, Cape Colnett a 
at 6.15, the Coronados on the morning of the 7th, and at 5 p.m. we — 
anchored outside of the kelp in Smuggler’s Cove, San Clemente Island. 
The surf was too heavy to land that night, but at daylight next morn-— 
ing a party got on shore from the boat, landing at the SE. extremity of 
the island, and returned at 8.30, when we steamed along inside of the 
island until 11.05, and anchored off a sheep corral near the NW. ex- — 
tremity. The collectors landed as usual and returned at 2.40 p.m. ,well | 
satisfied with their few hours’ work. The island is occupied as a sheep 
ranch, and although it is entirely without water during the dry season 
the large flocks seemed to be thriving. 
We left the island at 2.40, and at 4 made a successful haul of the trawl 
in 414 fathoms, gray sand. Passed Santa Barbara Island at 9.50, the | 
Santa Cruz channel between 3 and 4 a. m., on the 9th, and at 8. 30 made . 
a successful haul of the trawl in 276 fathoms, green sede 
We passed Point Conception at 12.30, and Point Arguello at 2.30 pe 
m., and at the close of the day were steaming up the coast against a — 
ieiai: breeze and moderate head sea. Piedras Blancas was passed at 
2.35 a.m. on the 10th, Point Sur at meridian, Point Pinos at 3.50 p. m., 
and at 10.22 p. m. mide Pigeon Point Light. We were steaming against r 
a Strong head wind and heavy sea throughout the day. a 
May 11 commenced with misty weather about the horizon, obscuring 
the land at times. At 7 a.m. we entered the Golden Gate, ae at 8.1 10 
anchored off the foot of Washington street, San Francisco, Cal. 
The officers and crew were in good health, and the ship was in fine- 
condition considering the long voyage sant completed. Some small | 
repairs were needed on boilers, machinery, and boats, but had it been — 
necessary we could have turned the vessel’s head homeward and steamed 
to the Atlantic without a dollar’s expense for repairs. y, 
San Francisco.—We were visited by the quarantine officer and granted 
pratique without delay. The United States revenue officers visited u 
also, and were evidently at fault as to our status. They were ioe a 
through the laboratory and other parts of the ship, and finally left, ‘still, . 
‘puzzled, but apparently satisfied regarding our honest intentions, as we 
heard nothing more from them. Mr. Jos. D. Redding, Mr. C. Jossely ny 
and Mr. J. K. Orr visited the ship soon after our arrival, and Govern or 
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Waterman made a long eall the following morning. Much interest was 

~ manifested in the vessel and her work, and we were the recipients of 
much kindly attention during our stay in San Francisco. Necessary. 
repairs were promptly made by the Union Iron Works. 

§ he terms of service of a large portion of the crew having expired 

_ + they were discharged. A few reshipped, and vacancies were filled by 

new men. Seamen’s wages on the Pacific coast were so much higher 

than the Navy pay that we found it difficult to get good men. 

E On the 19th of June we made a series of observations to determine 

the specific gravity of the water in San Francisco Bay, in order to ascer- 

tain whether it would be practicable to plant the lobsters, which were 

en route for the Pacific, anywhere within its limits. 


Specific gravity of the water of San Francisco Bay, reduced to 60° Fahrenheit. 


$$$, 


Surface. Bottom. 


_ One- quarter of a mile west of Yerba Buena Island..........2+.2--+-s-e0e-0- 1. 019887 1. 021487 
 One-quarter of a mile WSW. of Saucelito Wharf. .....-.2..22..222.226.-2-005- 1. 019887 1. 021487 
i One-vighth of a mile oft Yellow Bluff. 222.0562 lei-s/cee eee eeeee secon eee eee 1.018687 | 1. 021687 

One-quarter of a mile 8. by W. of Alcatray Island ..................-..--.---. 1, 019887 1. 021487 


The average specific gravity of sea water being 1.0274, it became evi- 
- dent that, all impurities aside, the salinity of the water would not war- 
a rant the planting of lobsters in the bay, with any probability of success. 
- The vessel was docked, her bottom cleaned and painted on the 26th 
and 27th of June. We coaled ship on the 30th, and, being at a wharf, 
took advantage of the opportunity to discharge a large number of 
specimens. We dropped into the stream before dark, practically ready 
- for our Alaskan trip. 

An itinerary was prepared before we left Washington, in which an 
estimate was given of the time required to make the voyage, the dis- 
tance, average speed, amount of coal consumed, average cost, etc. The 
following table, showing the estimated and actual distances, ete., will 
4 be of interest as an evidence of the accuracy with which such matters 
~ ean be calculated with a modern steam-vessel over known routes. 


Coal. 
Time actu- | _ Totai je 
ally en route. | distance. per hour. In bunker Average 
Bought. on Total cost.) cost per 
a8 - arrival. ton. 
Days. Hours.| Miles. Miles. Tons. Tons. 

watirmated,/...-.--.<:-. 88 0 | 15, 830 7.8 | 1,066 30 | $10, 573. 80 $9. 92 
he SUMUUHES ao cote t a. boa 85 5 15, 956. 7 7.798 | 1,061. 75 30 9, 710. 53 9. 022 


A list of anchorages and summary of meteorological observations 
_ are appended, and will be found of interest. The engineer’s report 
ja contains an account of operations in his department. The dredging 

and trawling record, the record of hydrographic soundings, and the 
% record of specific gravities are appended. With reference to the latter, 
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it is probably the aise systematic and hodundter: series of for ‘ic 
ever taken over the same regions. 


1888: 


Z. L. Tanner, lieutenant-commander, U.S. Navy, commanding. ag 

H.S. Waring, lieutenant, U.S. Navy, executive officer and navigator. 

Marbury Johnston, ensign, U.S. Navy. 

Henry E. Parmenter, ensign, U.S. Navy. 

Edward W. Eberle, ensign, U.S. Navy. 

©. M. McCormick, ensign, U.S. Navy. 

James EK. Gardner, passed assistant surgeon, U.S. Navy. 

C.S. Williams, assistant paymaster, U.S. Navy. 

C. R. Roelker, passed assistant engineer, U. S. Navy. 

Prof. Leslie A. Lee was attached to the vessel as assistant in charge 
of the scientific staff, with the following-named gentlemen as assistants : 
Charles H. Townsend, assistant naturalist; A. B, Alexander, fishery ex: 
pert; Louis de F. Bartlett, captain’s clerk. ; 

Petty officers—W. L. Watson, Walter Blundell, John Davidson, P. I 
Owens, machinists; Charles Wright, master-at-arms; Samuel Le R. 
Pritchard, equipment yeoman ; N. B. Miller, apothecary; A. F. Perkins, 
paymaster’s yeoman; F. L. Stailey, engineer’s yeoman. 


bered fifty-five men. 


Number and name of anchorages on the trip from Norfolk to San Francisco. 


No. Place. 


Fortress Monroe, Virginia. 

Port Castries, Sta. Lucia, West Indies. 
Bahia, Brazil. 

Abrolhos Islands. 

Montevideo, Uruguay. 

Dungeness Point, Straits of Magellan. 
Gregory Bay, Straits of Magellan. 
Elizabeth Island, Straits of Magellan. 
Laredo Bay, Straits of Magellan. 
Sandy Point, Straits of Magellan. 
Borja Bay, Straits of Magellan. 

Port Churruca, Straits of Magellan. 
Otter Bay, Western Patagonia. 
Mayne Harbor, Western Patagonia. 
Latitude Cove, Western Patagonia. 
Port Grappler, Western Patagonia, 
Island Harbor, Western Patagonia. 
Port Otway, Western Patagonia. 
Lota, Chili. 

‘Tomé, Chili. 

Taboguilla Island, Bay of Panama. 
Panama, United States of Colombia. 


Wreck Bay, Chatham Island, Galapagos 
Archipelago. 
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Gardner Bay, Hood Island, Galapagos Archi- 


agers: Par aS P Eis 


The crew num- — 


a, 
ee 


Place. 


e 


Black Beach Road, Charles Island, Gala - 
pagos Archipelago. + 


Iguana Cove, Albemarle Island, Galapagos 
Archipelago. - 


Tagus Cove, Albemarle Island, Galapageal 
Archipelago. ee 


James Bay, James Island, Galapagos Archi- 
pelago. 


Conway Bay, Indefatigable Island, Gala. 
pagos Archipelago. ; 


North side Duncan Island, Galapauer Archi- 
pelago. 


Wreck Bay, Chatham Island, Galapagos 
Archipelago. 2 


Southwest side Abingdon Island, Galapamy os 
Archipelago. é 


Acapulco, Mexico. a 


Pichilinque Harbor, La Paz Bay, Lower 
California. 4 


Magdalena Bay, Lower California, - ; 4 
Abreojos Point, Lower California. ’ 
Cerros Island, Morro Redondo. - 
Cerros Island, northwest side of. 
Smuggler’s Cove, San Clemente Island. 
Northeast end San Clemente Island. 
Northwest end San Clemento Island. 
San Francisco, California. 
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Meteorological summary. 


Tempera- 


415 


Winds—hours. fave: Barometer. 
Locality and date. B| Be eaves d 4 3 rE Agetvaat one 1a 
Slaleleialalfiil¢|2| 8 2 
~ [=| 4 As gq re 
ei\siai2iaieleia|\2)38 18 g 
Si4\e|Flojala|s) as >a | 3 z 
1} le) ie) [o) le) Oo 
Montevideo to Cape Vir- | 47 | 95 |..-.|....| 8 |65.5) 83 | 48 /29.93 30.14 |29.72 | N. 22° E.20’.....| 2 
gins, Jan. 12-17.* 
Cape Virgins to Sandy |146 |156 |..-..|.... 34 |53. 5} 68 | 39 |29.83 30.36 |29.30 | Magellan Straits|11 
Point, Jan. 18-31.* | 
Sandy Point to Port Otway, | 74 |137 |.--.|---- 29 |56..| 68 | 44 129. 88 |30.30 |29.46 |....do....005. 22. 7 
Feb. 1-10.* , 
Port Otway to Lota, Chili, {139 | 12 |....|..--. 41 |65 | 75 | 55 |30.02 (30.24 /29.80 | N. 76° W.9” ....| 0 
Feb. 11-18." 
- Lota, Chili to Panama, Uni- |241 /124 |....|...] 43 |72.5) 85 | 60 |29.99 |30.08 |29.72 | S. 819 W.69”....| 7 
ted States of Colombia, 
Feb. 19—Mar. 6.* 
Panama, United States of | 23 |451 | 13 | 35 | 28 |81 | 88 | 74 29.84 |30.00 |29.68 | None ....-...... 3 
Colombia, Mar. 7-29. 
Panama, United States of |112 | 97 |105 | 12 | 57 {83 | 90 | 76 |29. 80 |29.94 |29.66 | S. 74° W.145 m..| 8 
Colombia, to Wreck Bay, 
Chatham Island, Gala- 
pagos Archipelago, Mar. 
30-Apr. 14. : 
Wreck Bay, Chatham Isl- | 28 | 90 | 15 | 50 | 34 |83 | 87 | 79 |29.78 |29.88 (29.68 | N.61° W.116 m.| 1 


and, Galapagos Archi- 
pelago, to Acapulco, 
Mexico, Apr. 15-23. 


- Acapulco, Mexico, to La | 24 | 55| 0 | 44 | 20 |79.5) 88 | 71 |29. 83 |29.94 |29.72 | N. 78° W.19 m..| 0 


Paz, Lower California, 
Apr. 24-29. 


a La Paz, Lower California, | 23 | 6 | 3 |240 | 12 |65.5} 80 | 51 |30.06 (30. 22 |29.90 | N.75° E.40 m...| 1 


to San Francisco, Cali- 
fornia, Apr. 30-May 11. | 


* Inclusive. 


REPORT OF THE ENGINEER’S DEPARTMENT (ABSTRACT). 


q [From January 1 to October 24, 1887, by PAssED ASSISTANT ENGINEER G. W. BAIRD, 


U. S. Navy. ] 


Up to the 24th of October, the date of my detachment from the Al- 
_ batross, the ship had steamed 1,745.9 knots on her course, in addition to 
the distance made while dvedaine and sounding. The vessel has not 
been detained in port through any fault of the machinery; the casual- 


ties have been few; the working of the machinery has been good. 


Synopsis of the Steam Log to October 23. 


Mean point of cutting off steam in the high pressure cylinders, from com- 


SEER OURULOIO . Sie o. oP on cls ew ce bees ou cbsleceeee ce ctce inches.. 
_ Mean point of cutting off steam in the low pressure cylinders, from the 
PeeetmetmontinOn StrOKG) 42). 02 0 0s eee ee.) Sele le inches... 


} Fitean i pressure in Votlens’ Pen aQwaroinen sos 5 SS Beye shi pounds... 
‘Mean pressure in receivers, per square inch above zero........----- dons: 


16. 1 


17.6 
4.5 
23. 16 
60. 6 
20, 2 
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Temperature : r eat : | 

Of the engine-room............. casio cls etepe te raslevh seue GOD) anor ” “oes 
Of the external atmosphere on deck.._.. es ek She Se do... sae 


Of injection (sea) water.:....-..-...-..6. wales ponsen nwee a lO Wo. 

Of discharge water from condenser...........----..---.-.«.d0..-. 

Ot Teed: wraber «22 Ste oe tae Ree ok eer eae mg do 

Total time the fires were lighted. ..-... ...22.-2-o2+ cece -acocu cose hours... 3 

Total time engines were in operation, ship being on her course..-hours.. 
Revolutions : 

Total number of starboard engine ..-............ a/aisinis ate Seatac ees 815, 047 

Total numberof port engine. cs. 2. i. glee eek pea ree 821,172. aa 


Mean number per minute of starboard engine ............... 22.2... 72,58 
Mean number per minute of port engine . 2.00: .. So. 20-422 ocncu een 73.21 
Tova) watical miléyveledmed 42-09. 4. i eh e reel see Ae 1, 745. om 
Mean nautical miles steamed per hour ............-..---...2e Be ite Se ¢ 9, 33. 


Total tons of coal consumed..............-.- wid ingens tinh ere tie a Aetna a 8333357 
Total tons :of erases 22 os > = ae eid sb ea SS eee che ee ee eae 563336 3 
Total tons of coai consumed while the engines were in operation ......... bs 1124998 
Mean number of pounds of coal consumed per hour while the engines a 
Werein Operation. 2.2.2 cee ce ck ote: w BSrehe ha ik ect aha ane eae ee iP 347 a 


With the new boilers the speed of the ship, as wet as the economic 
performance of the machinery, has been greatly improved. Following — 
is acomparison of the best runs of the ship with each. | a 


With the orig- | With the new — ? 


inal boilers. boilers. 
ea ee SSA ee Rees Cah er ee Oe eae Sept. 23, 1883 | Sept. 15,1887 _ 
PIB GES NIT DIINUSD GR ck ep eRe nee an Sup och cats pelnela ne tmeeisda ste ae 10. 48 
Mean Speed . 0... 2.0.2. nn nine ewe nwo cee eis sone esse sanenenanccens dbeses- 10. 44 
HLEAM PLOSSUTO - -- 2-0 S25 cece nes comes nee mec ennm an acne enceceeressesens 56.1 
RMGCeIVET PVESSUTO .<.- 20. ws oon enn e seem ae aa ssh andi cigwe weap wetn ee aaes = ame 21.1 
SOR OIDLOUG ic lorcinrn wis bes tra'e we oem emg soe We vie a's mip abe nie le ayes De maniei eae Bee 78. 65 
DY tN UMEN se create tw eles Siete ew ope re ata wins mate eels elerale chaise oo ee ember eee estore aera 24. 04 
PE RTOGHIOR stan ose acela late deiwale miniepe eeteel too erate telecast Sate ee 4, 
Cut-off H. P .... 2... 00 een ee ene cece ene eet e ween ee eee ene inches.. 19) 
Rtritth, Pi ot plo platen deren, Dea csk eon dees Sage eee do... 18.5 
Temperature: iN 
EMNPiINCE-TOOM ... 22 we wenccasvendenwssdccessuscssvadman suns qn MOR Tee 103. 774s 117s 
OC An i ect ae iy oe ees mote moontir a sscecdotin Oe ne iad toe do.se. 68. 4 
TNJOction ~~ 202.2. sees sc ceee cena sce c ene ne ener escent en eneces @0: Sas 56. 7 Pe: 
DIA IETED? 05 orm 4 soe Sees uele Sah oe da Caen ce awe ites Se wee do. 2. 97.9 104.8 
Wed WALGER coo Scien thas oe Oks ees Seo Seamiatt set eas eee ao... 64.3 Cm 
Misaa ArAa sw OF WALET soca Saas wees ewcle ate n's altaya aol feet and inches. . 11. 8} 
Displacement in tons at above draught .....---.--...---..--- ANE ee 978. 1142. 
Indicated horse-power developed by the engines..........-......- sheet 449, 472. 8 
Indicated horse-power developed by circulating-pump .........---.----- o- 
Avgvregate indicated herse-power ...:.. 22se-.isbeme +o cscste te ctecdeness 447, 417.89 
Bounds ot coz.consumed per howPs.i.... (eee die seenns pee opus thee ee ee 1406. 117% 
Pounds of coal per indicated horse-power per hour..-..-...--.-- weeeeee 3. 14 1 


The new boilers have not yet been urged, and the rate of combustion 
can be increased about 50 per cent. over that recorded above. — My 
The usual periodical inspections have been made of valves, pistons, 
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FIGURES ILLUSTRATING THE MANNER OF TESTING THE IRON FOR THE NEW BOILERS. 
(See page 47.) 
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_ journals, etc. Liners were placed under low-pressure eccentric rods to 


i restore lead of valves, which had become slightly worn, and repairs 


were made to the starboard low-pressure brasses. 
The ship was docked at Baltimore August 19, after having been in 
the water continuously thirteen months and five days. One rivet in the 


_ forward end of the starboard bilge-keel was found to be loose. This 
_was the first loose rivet, and the first leak discovered in the hull of the 


Ship. All outboard valves were.in good condition. The stern bearings 


_ were badly worn, but the shafts were clean and bright under the Edison 
- insulator taps which had been put on to prevent corrosion. The Katzen- 


—— at ie ee a i i Dts 


stein packing placed on the valve stems has been beneficial. An ex- 
pansion joint has been put in main steam-pipe between the engines. 
The Svedberg governors have had to be shifted, as by the new arrange- 
ment of bunkers they would have been in the coal storage. They are 
now more convenient for use than before, but they are also more in the 


way. Ihaveconverted the regurgitating valves of the feed-pumps into 


safety feed-valves, and have so piped the pumps that each will feed 


either boiler. The pneumatic indicators have answered their purpose 


k 


r 


_ well, and the Navy Department has again followed the lead of the Com- 
- mnission (as it did in the case of electric lighting) in placing this instru- 


ment in the new cruisers. 
The contract for new boilers was signed by the president of the Co- 


— lumbian Iron Works, January 10, 1887, and by the Fish Commissioner, 
_ Professor Baird, on the 27th of thesame month. The contract time was 
_ one hundred and twenty working days, a forfeit of $10 to be paid by 


the contractors for each day in excess of that limit required for complet- 
ing the boilers. The writer was designated as superintending engineer 


of the construction, representing the Fish Commission, and the designs, 


_ specifications, and contract were drawn by him. 


a 
4 
f 
h 
, 
V 
2 


* 


s 
: 


The iron for the new boilers was ordered by the Columbian Iron 


Works from the Christiana Rolling Mills, of Wilmington, Delaware. 


That mill had never made charcoal iron before, but they bought char- 
coal blooms of the best character, from which to roll the iron for the 
boilers. To prevent delay, I secured test pieces of the plates at the 


mill and tested them on a Fairbanks machine in Philadelphia, tele- 


3 
Cs 


; graphing orders to the mill whether the plates were to be accepted or 


not, thereby saving the expense of shipping condemned plates. For one 


- cause and another it was necessary to condemn a large amount of iron, 


26,000 pounds of shell plates being rejected in a single day. 
The manner of testing the materials is represented in the accom- 
panying figures: Figure 1 shows the bending test of a brace; figure 2, 


the hammer test of a plate; figure 3, the punching test ; figures 4 and 5, 
_ the flanging tests; figure 6, the bending test for plates; figure 7, the 


bending of a rivet and the flattening of its head. These tests were made 

in the boiler-shop after the delivery of the iron. In the grooved speci- 

mens, some of the shell plates stood 59,000 pounds per square inch with 
H, Mis. 1833——27 oat we 
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areduction of area of 26 per cent. in the grooved specimens, ati 56 000 
pounds in the long specimens, with 35,000 pounds elastic limit, and 26 
per cent. reduction of area. It is rarely that three-fourths-inch iro: n 
plates reach such high figures. Some of the flange iron (heads, furnace 
flues, etc.) failed in the shop; specimens from plates substituted w re 
tested on the machine belonging to the supervising inspector at Balti- | 
more. The contractors having failed to press satisfactory hemispher- 
- ieal braces for the back connections, asked the privilege and were al- 
lowed to make them of “low steel” (in reality ingot iron). Specimens 
from these showed 57,142 pounds per square inch, with 66 per cent. re- 
duction of area. I was careful to see that they were annealed. ~The 
formers on which they were made were borrowed from the chief engi: 
neer of the Washington navy-yard. 
The first main boiler was put on board August 5, and the second the 
11th of the same month. As soon as they were closed steam a 
raised in the donkey-boiler and turned into the main boilers for the 
purpose of drying the kaolin which they were putting on. Thus the 
drying was kept up day and night. I utilized our own crew, doing 
whatever work it could, whether the items were included in the con- 
tract or not, in order es complete the arrangements and get the ship 
ready for sea. As the mechanics in the yard were vigorous patrons of 
the Knights of Labor, I was in constant fear that they would strike, on 
account of the amount of their work which our enlisted men were doing. 
In urging our work in the yard as well as on board ship, my own posi- 
tion became very much like that of a foreman in that ship-yard. The 
last delay was in getting the iron to lengthen the smoke-pipe. The 
pipe was erected September 6, the ventilators were put in on the 7th, . 
and we raised steam on the 8th, at the earliest moment. The captain 
had declared his intention to sail as soon as we could run the engines. 
The last connection was made on the 14th, and the same day we raised 
steam and turned the engines over. At 10 o’clock that night the boiler-— 
room gratings and ladders were temporarily in place, and although the 
boiler-room had not been painted, we went to sea at daylight on the 
following morning. . 
Instead of making the customary trial trip, the ship sailed directly to | 
the deep water on the inner edge of the Gulf Stream, and began her _ 
regular fishery investigations, including dredging. On arriving at 
Wood’s Holl I reported certain leaks in the boilers to the contractors, _ 
and boiler-makers were sent to calk them. The boilers were then ac- : 
cepted, but seventy-five working days over and above the contract limit z 
had been required to complete them. 
The total weight, as well as the potential and economic performance 
of the boilers, came within a small percentage of the results of my orig- | 
inal calculations. The new boilers and bunkers are all contained within _ 
the bulkheads which inclosed the original ones, but there is now room 
for four days’ additional coal, and 25 per cent, more maximum power. — nx. 
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FIGURES ILLUSTRATING THE MANNER OF TESTING THE IRON FOR THE NEW BOILERS. 
(See page 47.) 
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The dredging and reeling engines have been overhauled. The sound- 
ing engine is too small for its work. By being able to run the latter 
all the ‘time, since the new reel, designed by the writer, has been in 
use, the nuisance of a cylinder full of water, every time they began to 
reel in, is now obviated. Although the reel is made of aluminum 
bronze, specimens of which showed a tensile strength of 93,520 pounds 
per square inch, it was found to be harder on one side than on the 
other. From this fact I judge that the copper and aluminum were not 
well mixed,* although the casting was made by the patentees. The 
reel is lighter and has a stronger shape than the steel ones, and it will 
not corrode. 

The steering engine continues to work well. Ihave provided a shunt 
by which it may be made to exhaust into the air. An attachment by 
which it may be worked from the top of the pilot house is recommended. 

The old exhaust fan and motor were Pplaced. by the new boilers, 
and in their place have been erected a pair of No. 5 monogram exhaust- 
ers and an orthodox steam-engine, which deliver more than double the 
quantity of air the original did. The relative economy of the two fans 
and motors, calculated in cubic feet of air delivered per pound of feed 
water used to propel the air, is as follows: 


The two steam cutters continue to perform excellent service. They 
have done more work than any other two Herreshoff boats the Govern- 
ment owns, but they have received unremitting attention. This has 
resulted from the hearty encouragement given to the engineer’s depart- 
ment by the commanding officer; his appreciation of efficiency, and his 
willingness to sacrifice his own convenience to that end. 

On stripping the wooden ceiling from the sides of the ship in the 
wake of the old bunkers, we found much corresion of the hull on the 
inside. This has resulted from putting wet coad into the ship, the cold 
sides of which condense the moisture on their surface. The warm air, 
after the coal is removed, absorbs the moisture; the next charge of 
wet coal again moistens the plates, and this will continue as long as 
the present custom prevails. 

The original Z dynamo and 83 by 10 engine have been taken from 
the ship and replaced by a No. 3 dynamo and a 64 by 8 engine. Much 

_ weight and space have beén saved by this change. The new outfit 
_ gives the ship 120 lights of 10-candle power each, a gain of about 25 
per cent. on the old one. 

! The old wooden boxes which carried the tiller ropes through the 
_ coal bunkers were defective and objectionable. Iron tubes and carriers, 
- which are tight and serviceable, have been devised by the writer. They 
x are represented in figures 8, 9, 10, and 11. 

; * Those two metals are of greatly avceat cee 
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[From October 24, 1887, to July 1, 1888, by PassED ASSISTANT ENGINEER Ca Es 
ROELKER, U. 8. Navy. ] ; 


The main engines and boilers have worked generally satisfactorily, 
and, with the exception of some slight repairs to a leaky bottom blow- — 
pipe at Montevideo, Uruguay, all the incidental repairs and adjustment 2 
were made by the engineer force of the vessel ard have caused no de- : 
lay in her movements until her arrival at San Francisco, California. 
There the machinery, both main and auxiliary, was thoroughly over- ‘ 
hauled and placed in an efficient condition, the shops of the Union Iron — 
Works being utilized for such work as could not be done to advantage — 
by the engineers’ force of the vessel. 2 a 

Only one boiler has been in use at a time, and during the greater por- 
tion of our steaming the grate surface of the boilers was reduced to 494 — 
and 45 square feet in order to steam more economically with a limited — 
consumption of fuel. Leaks have continued to develop in the bottom 
of the boilers, the most active cause for this being undoubtedly the low ~ 
temperature of the feed-water. The donkey-boiler has been used in — 
port for lighting, heating, and ventilating the vessel and for running 
the steam-pumps whenever the fires could be hauled in the main boilers - 4 
with due regard to safety and econonty. . 

With the exception of a small quantity of anthracite coal remaining ~ 
in the bunkers from the supply received at Norfolk, Virginia, and a few — 
tons of Seattle and Wellington coals received at San Francisco, the fuel — 
used has been Cardiff and Chilian coal. About 170 tons of the latter 
were obtained from the Alberto mine at Lota, Chili. The bulk of this. 
coal is about 11 per cent. greater than that of Cardiff coal. It ignites — 
easily and burns rapidly with a large flame; it does not cake, but breaks — 
up into small particles, which run through the grate, but should be put 
back into the furnace. It forms large clinkers, which often cover the — 
entire grate and are the principal part of the refuse. The quantity of — 
refuse produced amounted to 74 per cent. of the quantity of coal con- 
sumed. Its evaporative power was about 75 per cent. of that of good. 
Welsh coal. For economical reasons the consumption of coal was lim- — 
ited to 104 tons per day. With this consumption the vessel maintained 
a speed of 83 knots per hour in smooth water under steam alone, and 
attained a speed of 9 knots per hour on several occasions. :: 

At Panama, March 21, the vessel was beached for the purpose a 
scraping and painting hae bottom, which was quite foul, but unfortia » 2 
nately the slight rise and fall of the tide on that day left the greater 

part of the bottom inaccessible. During the latter part of June, how- 
ever, she was placed on the hydraulic lifting dock of the Union Iron 
Works, at San Francisco, where her bottom was thoroughly cleaned — .- 
and painted. 4 

Temporary repairs were made to the leaky steam-piston of the Sigs: 
bee Sounding Machine at Montevideo, whereby the working of the mar 3 
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IRON TUBES AND CARRIERS FOR THE TILLER ROPES. (See page 49.) 
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chine was greatly improved. At San Francisco the piston was repaired 
in the most approved manner, and on a preliminary trial has worked 
very satisfactorily. 

The steam cutter and steam gig have been thoroughly overhauled at 
San Francisco and placed in good working condition. Both received 
slight injuries to their machinery at Panama, without, however, causing 

- a Serious delay in their use. 

The total number of nautical miles steamed since leaving Norfolk, 
Virginia, has been 16,320.4; the total amount of coal consumed for 
steaming, 879357°5 tons. . 
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426 REPORT OF COMMISSIONER OF FISH AND FI 


Record of temperatures and specific gravities for the year and a half ending June 30, 1888, 


- Date. 


Nov. 


Dec; 4 


* Specimens retained in lower laboratory until they had acquired tho temperature of the room. * if et 


3 
ov 
qi 
i>) 
2 
o , Be Ae 
°o 
Time of day.| Latitude. Longitude. Depth. | : 2 
; S| 5 
s3| a 
3e| 3 
. a a, 
he 
a 
1.30 p. m....| Wharf of Columbia Iron | Low water | 75 |*76 
Works, Baltimore, Md. surface. : 
S:a0p. Mew u-4- Pi NUR a Seppe eis High water | 74 | 69 
surface. 
715.0 5...) Sort MoHenty 265.) Cos 2c Surface....| 72 | 70 
iawn s.| ork Carrell se. : a secsks- ules os M6 dascc 73 | 70 
Oe Chesapeake Bay, off mouth |....do...-.. 72 | TL 
of Magothy River. 
18 es ec Chesapeake Bay, off Thomas’ |....do..--.- 72 | 72 
Point. 
dpm: 3... Chesapeake Bay, off Bloody |..-.do...... 73 | 75 
Point. = 
ee 1 anes ee Chesapeake Bay, off Plum |....do...... 73 | 74 
Point. 
6 p.m.......| Chesapeake Bay, off Tobois |....do...--. 73 | 74 
Island. 
Wp.wh: esos Chesapeake Bay, between |....do....- 74 | 73 
Cedar and Point-no-Point. 
S.M= >< . . 3 Chesapeake Bay, off St. Je- |....do..---. 74 | 73 
rome’s Creek. : 
SpuM:. s.. ~~ Chesapeake Bay, off mouth |..-.do.-..-.. 75 | 72 
Potomac River. 
ae Chesapeake Bay, off Smith’s |....do.-.--- 75 | 72 
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a ce Off Cape Henry, Cape Henry |....do...... 73 | 67 
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1 gh 0 6 Rhee 37 40 00 Ws 5O0e 30 ee O. eee 70 | 65 
11g 60 ee ea 38 35 00 73 05 00 ore O et ale 69 | 64 
RAG 1 Sep 39 34 00 aa AT 00 Otel oe. 69 | 71 
14g 1 eee ee 34 57 00 N. 74 37 00 ee O ese oe 72 | 56 
BU Me oa 6 a al atic Came Since ae Penge mh ao dO2s ohn 74 | 61 
LOREM 2 Sol] ain bin sateen seo tpakcla ie oineuiete et Cate Uh eres ee 69 | 61 
GratM Geren | ese eStats |b sec cee ume a | eee Go vente" 70 | 64 
PA 0 ee 32 00 OON. 2020700) Wien dOse. cae 70 | 70 
Epes rasan eects see nee Ewan e ee a aes do.ess: 70 | 69 
DD OE es Ohne caesiaek Gatlnn memes eee eee ee a6... 522 72 | 69 
BONEN a crate ipo where Sp cinta Scr cee eee  ee R dos-i32% 72 | 69 
int Sessa. 28 53 00 N. 10-244 00 Wie Os ceee 74 | 72 
OW sMien era sve socmacte asta acl kins pe ee eters OO soe wc 73 | 72 
re Wes RS Ses S eae cee |e sete ores eee alee dos... 73 | 72 
AMUN aes Seilhonee ccsale totes aI a phere te EEO to G0ceecse 74 | 72 
RO Se actors 3 25 29 00 N 68:13 00 W, 1:32:00 -psac8 75 | 75 
CO OS) 11 Wey SER Dns amie Set rn tna eS a OT ENE 3 | i Ls See 76 | 76 
PRN MAN a areas dee erences el eeeake eG eae See all oe douscrne 76 | 75 
Ee ep eae rye he ear aay MEE Pao m ea Ben Sean ete ae 78 | 75 
1 PA oe Ree rea 22 09 OON. 66> 20: 00: W..|.-o.-80.0 05. 79 | 79 
Gp mee ae lace ast sass digce eee eine elo ee dOssste 79 | 78 
SIR OB OPN ES MRS ea As Cl ASR a eee |S 2 do...... 80 | 79 
Gia Ah oo. cre ee ce cect ie eee a EA ope are eres dotet aes 79) 79 
fem: 19 29 00N.| 63 41 00 W. |..-.do...... 80 | 81 
SENG 1540 pee Seg ie Peete bad, SAE oo ERS sie yy a hl QOwstas* 80 | 8L 
OED ATIN Ses basc| Losec es She Bead tat Nee ae ee ee GOrceeae 80 | 78 
HEN eile oll Penne cee are ea | eect oe eee ee QO .seee 81 | 79 
1-2) 6 ees as 16 48 00ON 63 12+-00-W.{2.sdor.25° 82 | 84 
Lag 01 2 LR EN ve ly AE a Ae 0 dO. 2. a: 83 | 84 
Be A MIR iain a clio diac = me Sen eel eee eg A eM ea G02 2. we 82 | 81 
ROC RPONI few sik Bch] enol wee 2 Sieber cake Ps ee aes eek ee eo Goptzer: 81 | 80 
LP eae Sta. Lucia, West Indies, Har- |....do..-.... 82 | 81 
bor Port Castries. 
OTe etelere 13.16 OO.N. 61,04: 30°Wo ao. a 82 | 82 
| COT Pee SS NN ep ee A es aN | oe dor seen 82 | 80 
Peep MALe No he tees cre ols Seiten cohen cee oan Seat "it ies 81 | 80 
OP MRS foto os cousins Suen cee ae oe "1 ee ee 81 | &0 
PANS Opec 4 Ben AT 40 200 Ni x. 58) 35. 00 AV. 1.6.90 .0.- 59 83 | 83 
Dap MMA cme cats Se lseiciag ar eee Aisae § Coe eee does! 83 | 82 
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_ Record of temperatures and specific gravities, etc.—Continued. 


at time specific gravity 


Temperature of specimen 
was taken. 


| Temperature of air. 
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80 85 
80 85 
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78 85 
79 85 
82 85 
83 85 
79 84 
78 84 
80 8t 
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80 &4 
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Record of einer atures and specific gravities, sho Pon hihued fiat 
is Ab oS 
Oo oO 8 
3 Be 5 
Sale ae co 
PH! tel i 
Bo! Ss ne are 
22) les s 5s 
Date. | Time of day.| Latitude. Longitude. Depth. jo 8 oloo. - ~, is 
Be| 5 (|Bes| 8 £3 
So| @ lk ot oo ho 
fri) FA xeagS ° Vary 
or| 2 jo es] C= 
Weak pe eat ke 5 
PE |e lese| 2 ey 
isa A ie wm n 
1887. a 
Weta | A2ep. Wissel Gees a8 Se PP Neat ce aire Surface ...| 75 | 75 75 1.0260 | 1.028265 — 
a iied MSDE th Barons bh Rte aan beta pict Woe marl asa thes Fe aN ey sy ( 75 1.0260 | 1.028265 
Se LDS ten 25 51° 00..5. |. 44 '46:-00.W. |._ dor fa: 75 | 78 75 1. 0262 | 1.028465 — 
ae he ey Ei ae ol GR US Mk Be Recto 76|78| 75 | 1.0262] 1.028465 
feet BF HE Loken | tile ce itv Co Hae oa wae ele wee nee hee WO.oca8 76 | 76 75 1.0260 | 1.028265 
paws) ASG fim. ee..8 27 23 00 S. AGRI GS VAN (sce TO aout ae 75 | 75 «ty 1. 0262 | 1. 028165 es 
PTAA OY pesos a ok| at oe UR os Aq’ Ope 00 (Wolk aidorcsaes 74 | 75 75 1.0260 | 1, 028265 : 
BES OT. S26 « 28 35 00 S. A BOM OD Walco lO casas 75 | 76 75 1. 0260 | 1.028265 — 
DALAM. Soe 6 29 15 00 S. 4935" 100 We, oo ees 5 T4 | 73 75 1, 0254 1.027665 — 
PRN Gus hg 00 ee ee 29 55 00 S. 48-517 OO W.o 4. > desea 74 | 72 73 1. 0252 ik 027465 — 
SMA Foe os = 5 30 387 00 S. 49. D700 Wolese Onsee.e 75 | 75 75 1. 0252 1. 027465 — 
AG Hoe tay 22). oss 3l 17 00 S. 5O 10" OOV Wie  eedioxsesce 75 | 81 75 1.0250 | 1.027265 — 
» ae es Bi TUR 503580 (00) Wislse dogs es 74 | 74 7d 1.0240 | 1. 026265 — =" 
a: MG asia Sees. 5 32 37 00S: 6136500, Wass. dor es vg Woe er | 75 1.0228 | 1.025065 — 
= ies] RB) 7 ene 33 17 00 S. 52-2500 WV eal so ektOs as a LY veto 75 1. 0226 1.024865 
SulvG. me MAlz sea. 5 2 33 43 00 S. 5B 201 OO Wat |e" Oe cee 70 | 70 74 1. 0226 i 024686 
a Ze PM osc. 34 09 00 S. 53: 432-00) Was. do.s. oo. 68 | 66 70 15.0230 *}2c1, 02450 5te 
GG Mes Sac. 34 35 00 S. 54) 2b 00 Wi. sev G@On- acs 68 | 65 70 1.0212 | 1.022650 — 
ALA el 2. escxc, 35 03 00 S. Beda O08 WAT oo tdoiccear TAA NG 70 1.0084 | 1.009850 — 
Oe ani coo 2 Harbor of Montevideo ....-.|.... do...:..| 74 | 78 70 1. 0022 1 003850. 
S520 DF Diese 5 Harbor of Montevideo, |....do...... 69 | 60 70 1.0016 | 1.003050 — 
Pampero. ia 
1 Walla 2.5) wee cee 35 39 00 S. 56,20". 00: Wits. SAO soe 11 | % 70 1.0116 | 1.013050 > 
AOS ATs beta ea 36 28 00 5S. 5625 00 Wt) sdOs seen 68 | 70 70 1.0170 | 1.018450 — 
Uy a PAG ee ene 37 04 00 5S. 56 30° 00. W. |...-do-.-.. 68 | 70 70 1, 0244 1. 025850 
2 NG (pie eo 37 48 00 S. BO.58' 700 Wie ie Ornae se 69 | 83 70 1. 0248 | 1. 026250 — 
12 p. m..- 2.5 38 32 00 S. 5230 “O0WW ao dO cee a 64 | 68 70 | - 1.0246 | 1.026050 
PSIG QAM sce 39 16 00 S. 57-8. 00) Wat edo. se. 61 | 64 70 1. 0244 1 025850 
AGS AL AO, iso. ste 39 69 30 S. DS Hac! OW vel e wae. aoc 61 | 65 70 1. 0244 i 025850 
ae PG apne... 40 35 00 S.| 59 34 00 W.|....do.....- 61/63 | 70| 1.0244 | 1.025850 —~ 
ST oe! We oh Tepes 4)" DL005 S24 60" 15°" 00 Wits do. soe: 60 | 59 70 1.0244 | 1.025350 — 
a4 (6 Am. <-oce 41 47 00 S. 60: 56°. 00 W.4 2. ..de..--:- 60 | 60 69 1.0248 | 1.026087 — 
aM Som is oe on 42 24 00S. G138. (30) Wish. 2 aado.2 3202 61 | 62 69 1.0248 | 1.026087 4 
A eG 3. Me nn 43 08 00 S. 6222500 Ws) = sedben cee 61 | 6£ 69 1.0248 | 1.026087 — 
1 lh 0A see ee. 43 52 00 S. 63:-0£'"00: Wen. Slee se. 58 | 59 70 1.0244] 1 025850 
OW ee NAS esc 44 36 00 S. 63/740" 00 Wiss 2 2dOn = oes 58 | 59 70 1.0244 | 1.025 
Oa ae Week a o% 45 22 00 S. 64.°20-200 Wels dos tee. 58 | 60 69 1. 0246 1.025) 
OO MMS cece 46 10 00 S. GL,42 00 WW: | cecedotz.ee: 55 | 63 68 1,0246 | 1.025736 
LO aha ws EINa sans 2 46 58 00 S. 6510400 W752 cdontee:: 51.) 56 66 1. 0250. 1.025840 
LG co Gi 2 cee 47 46 00 S. 6972600 Wiel 3 eon’ coos 52) 54 66 1.0248 | 1.025640 — 
ae bd 1 ee 48 37 00 S. 65..46°°00 Waals so does, Lad fs} 66 1 02482) 043 025640 ~ 
18 (6p. te. ¢ 255i. 49 21 00 S.| 66 22 00 W. |..-.do....:. 35 Wed 65 1.0250 | 1, 025690 - 
AG AO WAG Seca 50 05 00 S. 67-0200) Writserdolcuee 51/'| 53 65 1.0250 | 1.025690 — 
dbf AP je Sime is 0 age 51 49 00 S. C74 88-00 Ws | See 3doreeees 50 | 49 65 1. 0250 di 025690. 4 
UG pr fae hs ae Pils isd Mec ee 68700; 500) Wied oe bee 50 | 49 66 1.0242 | 1.02504Q — 
gD 9, Wik hot enim Pepe Virgins, Straits Mag- |....do...-... 50 | 50 66 1.0242 | 1. 025010 
u ellan. 
18 BS Alm: beeen posse es Bay, Straits Mag- |....do...--- 49 | 52 65 1. 0244 1, 025090 ‘ 
ellan 4 
Cr ce: ae iG ee pepe Bay, Straits Mag- |....do.....- 51 | 58 65) 1.0232 
ellan. 
whens LEY Cb oe 0 ie Elizabeth Island, Straits |....do...... 49 | 58 65 1, 0232 
Magellan. 
ee cle TD tte Soe oat Sandy Point, Straits Magel- |....do..--... 5 op 66 1, 0234 | 
an 
OHS OR SE ee ae Borja Bay, Straits Magellan .|....do.....- 48 | 59 66 1. 0230 
2|12m........| Ocean Reach, Straits Magel- |....do..---- 51 | 55 66 1. 0216 ak 
an. re 
Solel py. mi sk. 2.2 Port Churruca, Straits Mag: |....do...-..-|. 52/53 | 66| 1.0214] 1.013240 — 
5 ellan. oe 
ie Oe ey oe Otter Bay, Smyth Channel...|....do....-- 51 | 53 66 1.0194 | 1.020240 — 
Ae SS ee Mayne Chengiel 20) Voce Celene OG: Ser 2 52 | 52 66 | © eC i: 020240 
Bila ii: sho. Mayne Harbor: - 2.5 e22 Le2)2 22 G2. 3/2 51 | 51 66 0174 | 1.018240 : 
Ss MM eeeee er Latitude Coves:? ..o..220) cede ue doses BLA 50 66 1.0171 | 1.017940 
‘Muck! Paes Wide Channel........-...-. MN Fine do......| 50 | 49 66 1.0166 | 1.0174 10 z 
D eB. bw sce eyrp Sound! :c.27.-5- 5: ae Sah ps Ea owe eas 50 | 50 65 1.0080 | 1. 008690 
7B Dena petals ¢ Port Grappler: 32s. oe esas ncaleees GOonstee Baye 70 1.0140 | 1.0154 $3 
BS el2mte. Socten Messier Channel =: 22. 5. S<sa\innee GOO 56 | 56 70 1. 0130 | 
S$). 8 pO. . chen’ island Harbor... Fiveteds seats BRAD CEE tins 57467 70 1 
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_ Record of temperatures and specific gravities, etc.—Continued. 


rs Ab rs 
vo oO s vo 
+8 cua 3 
s os oS 
Sa) | peo z 
82) se |a'o ‘ a 
‘ Bal 3 (se ie 2g 
Date. | Time of day.| Latitude. Longitude. Depth. [29] 0 |o2 F . ko 
| Be) 2 \eos) & aS 
S35) .8 |e os ; $ 
m B6| 6 (bash ¢ g 
=| q c= 
Ry py [ore G -~ "a 
A |e leeel 8 FH 
ov oD | oO [=F for 
H | |a 3) a 
Pak BAW ote 06 Denes ae ines Goll op Penasieies est ok coos Surface ...| 57 | 64 70 1.0206 | 1.022050 
GR AE. cmlaa'n Weert GPCRS oso winicia oeciwih da bein. « eee 58 | 68 70 1.0226 | 1.023050 
DEW EAE iow citron y 46 14 00S, i: 40) OO NW, ste kO- 3. . 58 | 58 70 1, 0232 | 1.024630 
PUG AMD olan 45 25 00 75 38 00 Hem AO winslow’ 58 | 57 70 1.0286 | 1.025050 
EE) OPA Sg ne See 44 36 00 75 30 00 ee SEO eas 57 | 55 70 1.0236 | 1.025050 — 
Dy ae Ss aa a 43 45 00 75 21 00 Sy | eee 58 | 56 70 1.0240 | 1.025450 
Wake a Sos ase 42 56 00 75 16 00 Seth arp 60 | 62 70 1,0242 | 1.025650 
LD SG LpegIb- -)se.016 © 42 10 00 75 09 00 TAD aicls ec 58 | 60 70 1,0240 | 1.025450 
PAA Le Ds s asm oe 41 24 00 75 02 00 BAEC (pega 61 | 58 70 1.0240! 4.025450 
MS |G a I eee ino 40 39 00 74 55 00 eeiihl O atwecias 62 | 60 70 1. 0242 1. 025650 
TS Al UO Se oss 39 50 00 74 47 55 SO vnian oe 62 | 63 70 1.0242 | 1.025650 
IS EYES oh 0 a eee 39 10 00 74 33 00 S50 sasseo 64 | 62 70 1.0242 | 1.025650 
To chitla Ps Twas 38 28 00 74 18 00 piss (eae 63 | 63 70 1.0242 | 1. 025650 
14 Gam... oa i 37 49 00 74 02 00 Sue LO ae oisu.s 65 | 66 70 1.0244 | 1.025850 
14) ela 25 So 37 08 00 73 49 00 Oasys cc 60 | 62 70 1.0246 | 1.026050 
a1 EHEC 0s 0 Ye 00 TR Sees U9 6 ES) 81) ge ie ge ea alc Se ri Co eee 65 | 68 68 1.0250 | 1.026136 
BO ete oe ES PEGHROL ARIE os Sita, > Sel cobs an GQOssinec. 62 | 70 (tt! 1, 0246 | 1.027218 
20 VG RUM: - oka 36 01 00S. Te lay QO Wis te Oe soa. = 59 | 62 Oi 1.0242 | 1.026818 
20°) 2p, WM. sh-.4 35 06 00 73 29 00 Bite AL Oar = six 62 | 60 76 1, 0242 | 1.026632 — 
2 I oe Ro ea 34 13 00 73 45 00 Piers ee ae 67 | 64 76 1.0240 | 1.026432 
7 Ma Or ee ee 33 21 00 74 01 30 See .us acs 68 | 69 76 1.0240 | 1.026432 
BL Ap OuDe ADL. ep. cle 32 33 00 74 16 00 (| 1 tae ees 68 | 68 76 1.0240 | 1.026432 
213) b2ep; M= 222. 31 45 00 74 30 00 ete SOLOS sa 3 68 | 67 76 1.0240 | 1.026432 
ee eo 30 57 00 74 44 00 Hae si 67 | 67 76 1.0240 | 1.026432 
yA a | 30 09 00 74 58 00 SB ESL OTe aise 69 | 70 76 1.0240 | 1. 026432 
22.126). Ml. ..sem<s 29 21 00 75 12 00 Sa eae 70 | 71 76 1.0242 | 1.026632 
Aor te. Ms. s hoe | 28 33 00 75 26 00 AON ze caw 71 | 70 76 1.0244 | 1, 026832 
Pea Te (Ae as ee eR 27 45 00 75 39 00 PSM. ease - 70 | 70 76 1.0244 | 1.026832 
7 Ae ag 8 Opeape 26 57 00 75 53 00 BO seie sic: 73 | 73 76 1.0246 | 1.027032 
Boal OnD. de tsnsee 26 11 00 76 08 00 ROO: 222 72) 71 76 1.0246 | 1.027032 
28 WEA. TA cei -| 25 25 00 76 21 00 e511 Ca ea ee Rey sath 76 1.0250 | 1.027432 
24:\°6 asT = 2 eon. 24 39 00 76 36 00 ry 73 |. 73 76 1.0248 | 1.027232 
a NA. Sa any a aie 23 52 00 76 51 00 Pe Oap ones 73 | 75 76 1.0250 | 1.027432 
EO. Pe Is cicaimate 23 05 00 77 08 00 eedDee eves GTO. lwto 76 1.0250 } 1.027432 
WR Ae a ee 22 18 00 77.25 00 re MD era ku 75 | 73 ae 1.0246 | 1.027032_ 
A a A a ee 21 31 06 77 43 00 AO sco Relat ote: late 79 1.0259 | 1.027983 ~— 
te 20 44 00 78 00 00 Se ALO i ec a Fee 79 1.0250 | 1.027983 
BOOB. TR. 5a ain 19 56 00 78 14 00 Sore Vinee peas 76 | 75 79 1.0246 | 1.027583 
20 ted. Miao 19 06 00 78 29 00 Eee 1s ee as 74 | 74 79 1.0250 | 1.027983 
20h GRATE © wicin'a ss 18 20 00 78 42 00 ea eer 75 | 74 79 1.0250 | 1.027983 
261 12m ss4 oo ea 17 29 00 78 57 00 ai Lo epee 76 | 76 79 1.0246 | 1.027583 
20° /0%. 0. s6.5 16 38 00 79 10 00 CERT Bree 75 | 75 79 1.0246 | 1.027583 
Se fae) > TDS coin sa 15 49 00 79 21 00 aio pa 75 | 75 79 1.0246 | 1.027583 
PA Ge Ys The aie ake 14 58 00 79 32 00 Se Oacer es 75) 75 79 1.0246 | 1.027583 
je |" le I SS eke 14 07 00 79 49 00 QO ose) —s RG etd 79 1.0244 | 1.027383 
1 fed Hae 6 11 13 16 00 80 02 00 RLdOons Sate (Keak: 79 1.0246 | 1.027583 
atc te P.M, saw a. 12 26 00 80 15 00 SEO msec 75 | 75 79 1, 0244 1, 027383 
ODEN ioie vinia 3% 11 37 00 80 25 00 So, QO 'sn see 76 | 75 79 1, 0244 | 1.027383 
Boop 2m s-<2e2 10 44 00 80 43 00 Se TE ees 77 | 77 79 1, 0244 | 1. 027383_ 
21S ED 0a) 6 ge 9 54 00 80 57 00 Se aM wate ae 77 | 78 719 1.0246 | 1.027583 
ao) 12 P.M, <2. =z 9 03 00 81 12 00 vd tba a Eee Bat 76 | 77 79 1.0242 | 1.027183 
7 ASP i 00 8 13 00 81 25 00 FOO eee 75 | 75 79 1, 0240 1. 026983 
1) aS 7 21 00 8L 40 00 Sud osSios* 76 | 78 79 1.0240 | 1. 026983 
oe pO psm..o.... 6 36 00 81 46 00 eT GO a0 oe 76 | 76 79 1.0240 | 1.026983 
204 12). Bi. sn... 5 52 00 8l 51 00 ia STS acne 75 | 75 80 1.0238 | 1.026960 
iP Gagm =. s.... 5 06 00 81 58 00 eet ee 74 | 74 80 1.0240 | 1.027160 
1S oa 2-2 ea 4 22 00 82 03 00 BEA Oe oe 75 | 80 80 1.0242 | 1.027360 
ie Oa te ea 3 32 00 81 50 00 SoD seaw ce 74 | 75 80 1.0240 | 1.027160 
Lipp. dae es. 2 41 00 81 36 00 ahs Boe x 73 | T4 80 1, 0238 ; 1.026960 
alt Othe Tra oentee a 1 53 00 81 23 00 BOs aie ora 73 | 73 80 1.0238 | 1.026960 
awe T < SL fe 2 1 01 00 81 69 00 red Oceaeas 76 | 78 80 1. 0236 | 1. 026760 
Vie Sh 0 0) ee eee 0 23 00 80 53 00 Me ROsae oa ae 77. | 79 80 1.0236 | 1.026760 
S25 \olep. mise...) 0.15 00.N. 80 36 00 eee Ond aac ite yl Me i 6 80 1.0234 | 1.026560 
2) i OT 0 53 00 80 21 00 a esGOnesace 78; 77 80 1.0230 | 1.026160 
S71 Ais ag a 1 30 00 80 04 00 dose 80 | 84 | 80 1.0228 | 1.025960 
Da Oops 1.) eon <. 2 16 00 79 51 00 OO ee = se 81 | 80 80 1.0226 | 1.025760 
Deets WW soees 3 02 00 79 37 00 mi erutl Ome rc pci 78 | 78 80 1.0226 | 1.025760 
co ELE Eh 6c Ree Sper 3 49 00 79 25 00 mCi |, eS 76 | 76 80 1.0230 | 1.026160 
TS a ee 4 35 00 79 11 00 ae Fp iad 77177 | 801 - 1.0226 | 1, 025760 
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Date. 


Apr. 


10 


e «2 + ee Se, fa ee ay Pa An~ 80 ae 4 
PES ONS Ser Seem, Re Aen, ae 
Np tan sam : eh a , i ey ¢ ’ 
{ ‘Kearns Mh SY 
’ * - 
; ‘ ; ’ 


a ia yi 
Lee Te 0h feats 
; v 4 L ee ’ y ae ’ . as a? eae. , eit § Ts oy 
REPORT OF COMMISSIONER OF FISH AND FISHERIES. | 
Record of temperatures and specific gravities, etc.—Continued. 
) Alb 
vo o aa 
3 Ee 
s | . {sé 
| fa, 08 
So| ‘a |ao 
Seis ifss | sf 
Time of day.| Latitude. | Longitude. Depth. 28| 2 |e . $ 
Sale ee oe 
@O| & |s Ore 
B2/ 5/585) g 
= Qa |aw D2 4 
Bf 1 Bae elo oi 
o Oa) a, 
BS es ed ND 
La eee 5 17 00 78 50 00 Surface ...| 77 |77| 80} 1.0226 
12D. Misses 5 59 00 78 25 00 once oe 77|78| 80| 1.0222 
OD eae 6 42 00° 78 08 00 ee 77|76| 80| 1.0222 
Dp eee 7 24 00 78 45 00 Sicdetvenet 78} 80| 80] 1.0222 
Op.Ms.c.~ 7 44 00 78 51 00 ea tli, Boe 78|79| 80] 1.0228 
12% ian... 8. 8 05 00 78 59 00 Shae sc Bae 73176 | 80| 1.0230 
Gata nce 4 : 24 00 79 04 00 HO Cees ya 75175 | 80| 1.0230 
46 00 79 10 30 5 
Gees yt pene Beta ees + ccaeda.ce 2 76|79| 80} 1.0230 
6 psn. .85. 62 8 11 0ON.| 79 38 00 W.|....do;..... 77| 86 | 83] 1.0230 
12 D0 Je s=2 7 33 00 79 45 00 fe dO. ck at 75 | 78 |. 83.) 1.02380 
Gam. i121. 6 44 00 80 27 00 a Renae 77| 77), 884. 1.0280 
Ci: dh Senn 6 15 00 80 59 30 seep. Bak 80| 80} 83] 1.0230 
6p.M...-..< 5 57 00 81 44 00 ae (Pare 81/84] 83| 1.0228 
hat ie eee 5 39 00 82 29 00 Senthe: 8% 80} 80] 83] 1.0226 
Ga.m |. 2225. 5 21 00 83 14 00 robe adh 83} 81| 83| 1.0224 
Orn? 2. 5.0: 5 01 00 84 00 00 SiS wiles ae ee 84/85 | 83] 1.0222 
6p.m.......| 4 36 00 84 31 00 S nls: a5 85|}83| 83] 1.0222 
20, th coe 4 11 00 85 02 00 we-G02...2| B2 |-8F-)) 834 2a 
Gam.) . abs 3 46 00 85 33 00 pee” eee 82] 84| 83] 1.0222 
DS ea 3 22 00 86 05 00 Oe ie 22e 83 | 83 | 83] 1.0220 
Bin bk 2 46 00 86 38 00 20 32 82] 84] 83] 1.0222 
Pipem.2 2 10 00 87 11 00 BEY ae 81} 81) 83]| 1.0222 
TS aaa 1 34 00 87 42 00 | ee 79| 80 | 9&3] 1.0226 
eee 00 57 00 88 15 00 J. AOul Be 81/82] 83] 1.0228 
Gg.at. ce 00 33 00 88 32 00 Aa ee 80] 85 | 83] 1.0230 
i? ps tod ee 00 09 00 88 49 00 2 antlers alt: 79{ 80] 83} 1.0232 
GM = cit oy 00 15 00 S.| 89 06 00 Aedes oe 79|79| 83] .1.0234 
12m.......:| 00 40 00 89 24 00 be: Re 79|82| 83 | 1.0234 
TDN Seis wea Wreck Bay, Chatham Island.|....do...... 79 | 81 86 1. 0234 
ae a Pood Tsland. 22 .bo 52. aM oe re 80] #2] 86] 1.0240 
POA meets ye eu = aiins Sonesta 0:21. <6 80 | 83 86 1. 0236 
emarle Island ......... ‘ 
Beas oh va. Sheobeth  aecsayiligs ot i ide oye 79|81| 86] 1.0236 
Gi) eT cela ate James Island..-... BE epee aioe sae doz 5 79 | 79 86 1, 0234 
Cin eee ae 00 36.00 S.| 89 50 00 W.|..-.do.....- 83/85| 86] 1.0236 |. 
Gp. m..562.. 00 17 00 90 06 00 ane |, hee 83/25] 86] 1.0234 
[ye eee 00 02 0ON. | 90 20 00 cA Motes 81/82] 86] 1.0230 
Gas 222k 00 21 00 90 36 00 ae RAE 81} 80] 86| 1.0230 
12m ........} 00 42 00 90 51 30 MO 2 oak 83185] 86] 1.0232 
Gp. M?escui 1 26 00 91 16 00 eat Ces 82182] 86] 1.0230 
12 pom... 2 10 00 91 41 00 Se eee: 79| 80} 86] 1.0230 
Ge sb eke 3 07 00 92 06 00 See eee 81/80} 86] 1.0228 
ee. ean 3 45 00 92 32 00 BO eee ae 85| 86 | 86] 1.0230 
Gi tac ees 4 21 00 92 46 00 Ee aS: 84/84] 86] 1.0224 
12pm soko 4 57 00 93 02. 03 3 Mis eros 82/81] 86] 1.0220 
eee 5 33 00 93 16 00 by A ster 81 | 82{ 86] 1.0216 
Oe ee a 6 19 00 93 30 30 ee Sloat 82/82| 86] 1.0216 
ee ee 6 56 00 94 03 00 Li algae 82/82) 86] 1.0220 
2) pm... do 7 33 00 94 36 00 yee eed 81/81] 86| 1.0220 
6a) Mi cst. 8 10 00 95 09 00 a Wie 81] 80] 86] 1.0220 
124m ~ 5. ve. 8 47 00 95 42 00 i glee oh 82/82! 86] 1.0224 
Spm. 2.2. 9 32 00 96 02 00 Bet DP ae 82/82] 86] 1.0220 
12), aes 10 17 00 96 23 00 cee eee 81/82] 86| 1.0220 
eas 11 02 00 96.42 00 Oe Seen be 82] 8&2] 86] 1.0222 
Ce 11 45 00 97 03 00 ob Op lores 84/84] 86| 1.0222 
Spire kee) 12 25 00 97 19 00 ae ipa 81/84 | 86] 1.0224 
Ee eee 13 07 00 97 35 00 eae ee ees 83 | 83 | 86] 1.0224 
Sarm. ’.i..- 13 45 00 97 53 00 ae Ou sae oe 83/83 | 86! 1.0224 
Pi a! fchsk 14 28 00 98 09 00 ers | pe eee 85| 86} 73 | 1.0250 
Dp.te 20s: 14 57 00 98 35 00 pA MO. Ben, 85/86] 73] 1.0252 
ip am oc). 15 32 00 99 02 00 A eee 84/84] 73| 1.0252 
ee ee ee 15 53 00 99 21 00 aon ou 83} 83| 73 | 1.0250 
CAE Pera tg oie Harbor Acapulco... ..-... 2.|.... ee 83 | 85 73 1. 0252 
12. pcm 2.5.2. 16 52 VON. | 100 23 00 iluadin coe 82 | 81 73 | 1.0250 
ey eae 17 07 00 101 04 00 Lips take 83 | 81 | 73 | 1.0250 
Pte? 2 one tac] 17 10° OD 101 28 00 Saidiae goee. 85| 86 | 73 | 1.0250 
Sp: Jes... 17 37 00 102 05 00 ay We eae 84 | 84 | 73} 1.0250 
12pm |e. 17 56 00 102 43 00 ey 83| 82| 73 | 1.0248 
Fe ee 18 14 00 =| 103 19 00 ...do..--,-1 83 | 80] 73] 41,0248 


| Specific gravity reduced fk ae 


1. 025960 


Pe ee ee et ee 


to 60° Fah. 


| 


1. 025760 
1. 025360. - 
1. 025360 
1, 025360 


1. 026160 — 
1. 026160 


1. 026160 


1. 026726 — 
1. 026726 — 
1. 026726 
1. 026726 
1: 026526 — 
1. 026326 -— 
1.026126 
1.025926 
1. 025926 — 
1. 025926 
1. 025926 
. 025726 
02592€ 
. 025926 
026326 © 
026526 — 
. 026726 © 
026926 
027126 — 
. 027126 — 
027716 
. 028316 — 

: 027916 ; 

. 027916 — 
027716 
027916 
027716 
. 027316 © 
027316 
027516 


Date. 
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Record of temperatures and specific gravities, etc.—Continued. 


* 0.16 before low water. 
§ 1.08 after low water. 


t 
I 


0.28 after low water. 
1.32 after low water, 


c=] Ab 

¥ | [ee 

ae Wasa 

Be 5 H Lot t) 

as ‘| Go 

| 23) 3 ss 
wa Time of day.| Latitude. Longitude. Depth. |o : 2 |e 2 5 
HO) | m 2 Ss 

i or) © 05 
| Bless 
be 5 ma ISBae 

| H a iA 

: LOA: ee eee 18 33 00 103 57 00 Surface ..-| 85 | 88 73 
267 Gia Me cicn =. 19 00 00 104 27 00 we Os <ce 8&3 | 84 73 
4 Tp Wwe << 19 28 00 104 58 00 SE SEC a | 83 | 82 73 
Gahme 3522. 19 54 00 105 28 00 ee LON ene ae" 80 | 81 73 
j jie 2 ee 20 22 00 105 59 00 Soe OG. in. 79 | 78 73 
ie 1 0) ee 20 48 00 106 28 00 Pe Oee wea. (kom Ca 17 
I ip ts re 21 18 00 106 57 00 OED Se nina 76 | 75 Mi 
} Gea 5 aera 1 42 00 107 26 00 See On sa: i 74 77 
| We, Wh sess 3x3 22 15 00 107 58 30 PSs eee 75 | 75 77 
£ Gp. m-..--3. 22 47 00 108 33 00 oY | eee me eae a ee 
DAE co ieee 23 19 00 109 10 00 Ne RMON ores 73 | 73 TH 
; Gian Mm Nes, 23 51 00 109 43 00 FeeAOss eee. lie | 76 LiCl 

24 22 00 110 20 00 n - a 
q Ip BES aSletasetere On Pay Bay pap. cewek ies ; = .do oseaas 75 75 17 
q DFE ID ew ils Pichwingne, Bay. 5 20-2. 2s e020 oss. 72 | 73 77 
d 1 A cs ee Entrance Gulf of California |....do...... 75 | 76 68 
= Gia ma? S anis-s Off Cape San Lucas.......-...|..-. GOrse as. 74 | 75 68 
= Uy Ap 00 a hte 23 Ol, 00 Ns.) 1102 10° 00 W: |2-.doztc. 2 68 | 68 67 
 .- Gpsmeetee.s 23 24 00 110 37 00 ee OS te cis 2 67 | 66 67 
ee eee 23 45 00 111 05 00 Di AG Fs eee 65 | 64 67 
‘’ Gite MN See oe 24 07 00 111 32 00 ae |) eee 63 | 62 68 
. i jaa 0 ee ge 24 31 00 112 00 00 See QO asics 67 | 65 68 
4 Gp. Misc. ss 25 03 00 112 23 00 ns OME rel. G0 | 63 68 
, U2) PSs e3= 25 35 00 112 45 00 eaeGOr ean 62 | 61 68 
/ oop eee 6 08 06 113 09 00 | Ome 61 | 59 67 
J Ltn ss sess 26 40 30 113 31 00 Vee GOt sass: 59 | 61 67 
D2 oS cet 26 49 00 113 59 00 Ce wg 2. 59 | 60 68 
£ * Cp. By. F ak: 27 09 00 114 17 00 Espa rae ap 58 | 60 68 
_ TF WM «Ge = 3% 27 30 00 114 35 00 Sew Goren s: 60 | 59 68 
% Lh 10 ee 27 48 00 114 52 00 COO ran a 59 | 59 68 
B 10g eat Bee 29 08 00 115 44 00 SRGOr aos. 60 | 60 67 
Bs (CIE) 1a ae 29 37 00 116 03 00 are MOOI Sia oi 99 | 59 67 
; 1S 60 ape eh 30 08 00 116 20 00 =~ Ome = oh 60 | 62 67 
ye 30 43 00" | 116 38 00 Fe ure 61 | 60 66 
AZ EW cic == 31 18 00 116 57 00 eas ce. 61 | 60 66 
Gap mis soe 6 31 54 00 117 14 00 ae OO) cs aes 60 | 59 66 
| 32 29 00 | 117 33. 00 sce ant 61 | 59 66 
ORE eee a St. Clemente Island.........|..-. eae 60 | 58 63 
Ga ree aa Joe OOO) As 17-00 WS} 5..d07...-- 59 | 56 65 
GaeM. snes. 33 59 00 119 56 CO a0 (mae 54 | 54 64 
1 Mt. ets 34 24 00 120 26 00 22 GO\ ode. 55 | 55 64 
peat... 7. 34 52 00 120 48 00 s,s Meee 54 | 54 64 
Pepe THs os. 35 20 00 121 10 00 Oa Cee 54 | 54 64 
OMe Mss seca: 5 49 00 121 33 00 POE Cee 52 | 54 64 
5-4 1 ee ee 36 17 00 121 55 00 oe dOcsn sae 53 | 53 64 
pci oe Off Monterey Bay ..-..-..-..|.... ee 52. | 53 64 
PO Messe. Entrance San Francisco Bay, |....do...--- 51 | 51 64 

Harbor San Francisco. 

1.01 p.m*--.| 4 mile West Yerba Buena...|.-- Gs 6 osws 63 | 65 69 
1.01 p.m*...| 4mile West Yerba Buena.-.-| Bottom....) 62 | 65 69 
1.45 p.m f...| 3 mile W.S. W. Saucelito....| Surface ...| 63 | 65 69 
1.45 p.m t...| mile W.S. W. Saucelito....| Bottom....| 62 | 65 69 
1.57 p.m {...| 4 mile off Yellow Bluff ...... Surface ...| 63 | 65 69 
1.57 p.m{ -..| 4 mile off Yellow Bluff ...--. Bottom. .-..| 62 | 65 69 
2.20 p.m)y.-..| Alcatraz, N. by E. 4 mile....| Surface -..) 624} 64 69 
2.20 p.m§...| Alcatraz, N. by E. 4 mile....| Bottom....| 61 | 64 69 
2.49 p.m||...| Yerba Buena Light, 1 mile..| Surface 623] 64 69 
2.49 p. m || Yerba Buena Light, 1 mile..) Bottom....| 62 | 64 69 


Specific gravity. 


| 


1. 0248 
1, 0250 
1. 0250 
1. 0250 
1. 0250 
1. 0244 
1, 0246 
1. 0244 
1. 0248 
1, 0248 
1, 0246 
1. 0246 


1, 0248 


1. 0250 
1. 0264 
1. 0264 
1. 0265 
1. 0262 
1. 0262 
1. 0260 
1. 0260 
1. 0256 
1. 0254 
1. 0256 
1. 0260 
1. 0256 
1. 0256 
1. 0256 
1. 0256 
1. 0252 
1. 0252 
1. 0254 
1. 0256 
1. 0256 
1. 0254 
1. 0252 
1. 0260 
1, 0258 
1. 0260 
1. 0260 
1. 0260 
1. 0256 
1. 0256 
1. 0256 
1. 0256 
1°0256 


1.0186 
1. 0202 
1. 0186 
1. 0202 
1. 0174 
1. 0204 
1, 0186 
1. 0202 
1. 0184 
1. 0194 


Specific gravity reduced 


hk fk ek ek ek kk ee kk et fe ek fe et et ee ed et et et et et et et et et et et et et ee 
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to 60° Fah. 


. 026724 


026924 
026924 


. 026924 
. 026924 
. 027018 


027218 
027018 
027418 


. 027418 
. 027218 
. 027218 


. 027418 


. 027618 
. 027536 
. 027536 
_ 027487 
. 027187 
027187. 
. 027136 


027136 
026736 
026536 
026587 


. 026987 


026736 


. 026736 
. 026736 
. 026736 
. 026187 
. 026187 
. 026387 
. 026440 
. 026440 
. 026240 
. 026040 
. 026411 
. 026490 
. 026548 
. 026548 
. 026548 
. 026148 


026148 


. 026148 
. 026148 
. 026148 


. 019887 
. 021487 
. 019887 
. 021487 
. 018687 
. 021687 
. 019887 
. 021487 
. 019687 
. 020687 


t 0.40 after low water. 


N. B. MILLER, 


Apothecary, U. S, Navy. 
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oc 
tN DEX. 
[ NoTgE.—The references are to page figures in brackets. ] 

i Page. Page. 
Me DveOj|Os Point. -. 25.20.25 scenes nsec ce es it MBE ae cdc a cc,x- ocoacs voee as aden 23, 28 
DRIIOH rc ccaa it <asatiacsecc-nckeses-nes PAs OUR DOs ons acces fase sone thaw eee 25 
Becapulco wi teint NOES SSS re aN oR 39 | Christiana Rolling Mills -..........--...- 47 
_ Adamson, MBA 2 Pl anterg ie wind tke ain’ Wn 6 31 | Christofo Oolumbo, man-of-war ..-----..-- 24 
| Agassiz, SARE, Ss caa's einen dee Pees, Bil We MEURCMPE OL. oo lec oss ay vc oon eee 22 
Seen MANE - 2... nie. ece sens Sees GBs | LOU MGUNBOL cartas nencharone seas cemacemnig 24 
Bet vatross itinerary ...-. 4.002. 2-5>---- yee Sake NRC Hele taiiet wie cis pan oss qceceeiwes 50 
PUMAIEH LO, cen eats a ema’ Soe diet mins 5 | Cobos, Manuel A........-.... ine aa 34 
- Albemarle WIA Loa. itl ata bid oe hs wk wii 36, 37, 38 | Cobos, ManuelJ........ Sa tei hata ola 34, 37 
Bevert Rock......-...... Mee erin ene Seva since 2M N SN, Ee ee ee ee er ce 8 
meexariver An By 6... oon ses ces oon Raaey ROImGh, Cape noc le oe enews nnkwe sees 42 

meroxander, Capo —...2..5...----05% +--+. : 25 | Columbian Iron Works and Dry Dock 
MePriLdaee, StCAMEL < ~~... ccc. sna sconcsceee 15 ITEP AR he ot Saas atone be Sake teg fe 12,5547 
_ Anchorages..... Phe Ao: a Se RE. 8 #4 Coneepeon POUit. 2.204. .60j 000i haere 42 
_ Andrews, John........ Bi AGN, Ail BATE AF ee ORWAGE IOAN sees seen fe ncds Sage Sosy 38 
NEE, Cie eno Pons epcns Senn ote 11 | Coradonga Group ........- ePaihicge se eaenees 26 
BEMONOL OING.--..- aspen cuss scene sees se Sop OOP OL AS ine «dele motes o<belan demande St 24 
sl er ee Raha MU ORON MN tee dec Sa cle Le ws a aeran dow ak ae oe 42 
BEE ONY or a ke acing ve Geka adler WES ey? Ate ie CORTON EN oars Gis sca Sew eset aac anepe 23 
Baird, Spencer F...... -... 2, ae ON oy) Consime Panik. - 255 2 os. we- ce son nidedsctee 28 
OO 2 ooo tne onic nna Cobiowas a soe 41 | Cunningham Island..... Bia arctan eae re 24 
Barrington Tee's a cee eae ccs oe Oo 1 aibalPyinimto OOK i302) Joan es io sient mampieep 33, 34 
murtiett, Louis de F................--.--. Bie MOA GIORON A ONM: «ai. «ac oe sata Seance aA aOR 44 
Beeauclerk Islands..........2+.eseeescecee Sle Dancsamelaland ..c-dccteec cc opeauled oda 21 
SS OE ie ee ee a) Maloada Point... 43226 s5 soe. 54t eee i 17 
eam ane ccc cnw nce sea wce sennee scence 42 | Democrata, gun-boat ...........--.-+0---- 40 
Benson, etree as etn an oeiClan San cecate es 7. debes0lation Island aii. <sseeestnan oneness 23 
Beperncloy, Capo ............--..5... 5.55.0. Sc |) Direction Islands. 4c. 26 | .cieasacideaaaeke 26 
_ Bernicla Magellanica ......... See ee 18 | Distance traveled ......... eke. a ee 43 
£ Me eOCK. 02-5. sea. ee SE Sanh ears Bae AGW ined 2 «aie ox we aes ee ee 30, 3L 
ot PS UNIATIG 5. ioc sewoea hoe Se atte Mee 26. | Dredging engine’. ..2.. 2226 2s mastic nents 40 
Blanca Or Ra cme aac ins tse 25 outfit supplied to Thetta.--:-4<< 4 
‘Blundell, Walter. (.../..0-< Ree Ze oe 44 AtablONS ccc ose ee eee eee one 52 
Boiler metal, testing of..................- 47° Duncast Tslapile so5 4 2b oovenc co bek Somes 38 
: Boilers, Pomeirnetion Of '.2:.. 0.2. ce ece B: t Dtimeren eases he ot tadeate cas anne 17 
contract for..... So os. Se ea a Lo) Dyn amGse Sco 0s anton ten tine aly eae 49 
ERM Aisi Sins saison wan Ke 55/> 3 avn Ay) Wbherle, Haward .W 2. cad cs vec samcatie's 7, 44 
working of ..... eee Pe bis}. Momadoer. --2) 4-20 seo, seat he Lote s Pacnde 29, 34, 35 
ODE LoS. ae ae ee ve | 2 Mden Harbor. 2. 2a. s<1Sued thn ceen cee eu. 25 
soyacad, revenue-cutter ...............-.. Su pes alante oes enue ade odetr ans cee 38 
Baaution Shoal...... ........ sae ee «ce ot Se 25 | Electric lamp, experiments‘with........- 2 
_ Ceralbo Island ..... TU Ee a af 9. Miizahetin Taland eres 2S races - crass 18, 19 
Corres EON SR ee pice 2a fee 2D ha tO) Weed Olipee ec oe ae de ah oeedeaes 6 25 
Memrminiers Cayio.....--.---<-~.-s.-.0cees--c ae\> Mmoery, Wiliam) 1... toss. soos so dtm 4 
ec hapman Isiand............... Sete Tne 23 | Engineer's Department .--.--.-.........- 45 
CU a ee a a 25 | Engines, working of ....-.. Hee oe Metre wa 50 
Sl Island ..... TAS ee BEARD] dEN LIS, NAUTOVWE : <calnicin vse Joceetesideoies 25 
Chatham Island ..... 5S So a Ne 32, 33, 34, 36, 37,39 | Entrada Point.............. yi he Bak 41 
“Ghosapeako Bay .scccecsnssenssseess snese 6,10 | Europe Point .....0.snssncncaanancnnninas 25 


H, Mis, 133-28 


a . 
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Page 
HERS SOON 2.2 posse nena ents wae 25 
HOMIE OLD Secs avivicaes adecweees sper naee 21 
WAECUDAT PASS \-2 of: on b: Sumit te bees a eriete oly 24 
Pield-Amehorage. 22). s.v. wae we pee 22 
Findlay’s North Pacific Dir ectory quoted. 32 
GH GHET = WV-n0hs ese me ease Sin wie Se ee eee 7 
MIG tape as ore Ot aad x wtp key oh ae 34 
Fortesque Bay..--.--- Ligeia Os ele Some Cie 22 
Hovlress MOALOG:. «ore. chee towne sae see te 4 
BUREMILOR Hic 2 hil ves didn pin oem a ee ie ee 41 
Proward; Cape nicks f ce camowwee fa ee 22 
Crake pacos Islands o.)s sewn a eae eee Sa oe'. 31, 33, 39 
“1 FS TL aaa Aa yt ee Op PON gt Se PRC a na 30 
araner, SAMOS, Mi... 15 2ebh ove =p ae epia'd dae 6, 44 
CaM OM SB AY <as 2b owe see Mae Cok alleles 35 
Gas ignited in electric light.........-.... 3 
CHOPS OD. GHINGUOCONS2.o-055-<'sc er ees 7 
RMMUDE ATAGG. cad Soins cun crews Casciaed boat 42 
CARRE. TOW 2 6 3.cf ew ent donee eee eres 9 
read OLIN 2s a joo a.t sk ck howe tome 40 
Grapplnr Heach.0.c<.< 225s aeneuwawees 25 
Gray Channel............ idGanins tee ae epe 24 
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_ 5.—REPORT ON THE CONSTRUCTION AND EQUIPMENT OF THE 


SCHOONER GRAMPUS, 


By J. W. CoLtiins. 


A.—INTRODUCTORY NOTES. 


The purposes for which the Grampus was constructed are various, 
and have an important bearing upon the work of the Commission. For 
Some time previous to her construction it was felt that it was necessary 
to have a suitable sailing vessel provided with a well in which marine 
fishes could be kept alive and transported from the fishing grounds to 


the hatching stations on the coast, where the eggs might be obtained 


for the purpose of artificial propagation. 

It could also serve a useful purpose by bringing in alive various ma- 
rine species not, perhaps, in a gravid condition, which can be put into 
large aquaria, and thus afford to biologists the opportunity to study 
the habits of our ocean fauna under conditions that can not possibly 
be otherwise afforded. 

It is also believed that a welled vessel, which is seaworthy and swift, 
will be able to visit European waters and bring therefrom alive to the 
United States certain marine species which do not occur in American 


’ waters, and which are held in high repute for food. The introduction 


and propagation of such fish as the sole, turbot, plaice, brill, ete., in 
our waters will doubtless be of great advantage to the United States, 
not only in giving to our people additional species of delicate food-fishes, 
but also in introducing for their capture the method of fishing with a 
beam-trawl, which is not at present in vogue here, and may, perhaps, 
profitably employ many vessels and men. 

With the object of testing the practicability of using a beam-trawl 
in American waters in a commercial way, the Grampus was provided 
with a trawl such as is used in the fisheries of the North Sea, and cer- 
tain modifications were made in her construction to fit her for operating 
it. While we have not the species of flat fishes which constitute the 
principal objects of the beam-trawl fishery in Europe, there are, never- 
theless, several varieties in our waters that are nearly as good, and it 
is probable that in many localities on the sandy and muddy bottoms 


frequented by these off our coast the beam-trawl may be very effect- 
ively employed. 
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One of the most important works contemplated by the Oormmile on 
is a comprehensive study of the movements of migratory fishes in he. | 
spring and autumn when they are approaching and leaving the feeding | y 
grounds frequented by them in summer. Hitherto less has been done 
in that special line of research than is desirable, owing chiefly to the 
fact that the Commission has not had at its disposal the requisite means, : 
for conducting so complete an investigation as seems to be necessary. 
In order to continuously follow the movements of the migratory species | 
it is necessary to have a sailing vessel which is able to keep the sea in 
all weathers. Besides, having sails alone as a motive power, it is not. 
dependent upon a supply of coal, and may, if necessary, remain at sea 
for weeks or months in succession. 

An additional requisite for this work is to have a vessel which is 4 
adapted to and fit for carrying on fishing operations, and upon whi 3 
various appliances and methods for the capture of fish can be used, in — 
order that the presence of fish in any locality may be determined even } 
when they do not come to the surface. 4 

The Grampus is also fitted with appliances with which the various - ; 
_ forms of minute life that constitute the food of most species of the migra 

tory fishes can be obtained. : 7 

She is specially adapted to making researches at sea for the discovery _ 
and practical investigation of fishing grounds, as well as for collecting — 
the fauna of the localities visited, and thus determining the value of 
certain regions for commercial fishing. 7 

Perhaps the most important thing, however, in connection with the : 
building of the Grampus was the opportunity afforded to attempt the — 
introduction of new ideas in the construction of fishing vessels, both as 
relates to form and rig. 

For many years previous to 1885, the tendency had been to puildy 
vessels employed in the ocean fiaiiriba from New England wide, shal- 
low and sharp, the object being to obtain speed and also considerable | 
sail-carrying power, since it was believed the latter was necessary to a 
produce a swift- sailing schooner. -This form not only failed to produce — 
the best results in the matter of speed, but it was highly dangerous, for 
when exposed to a gale a vessel constructed on such principles is liable 
to be capsized by heavy seas, and since her center of gravity is not 
sufficiently low to enable her i right again, the consequence has been 
that in such cases schooners have generally filled and sunk with all. on 
board. 

On many occasions the loss of life and property from this cause has , z: E 
been enormous, and the average for a period of years has been great. ‘i = 
In the ten years from 1874 to 1883, inclusive, Gloucester alone lost — = iat 
eighty-two schooners that foundered ae sea, of which seven were aban-— ws 

doned in a sinking condition. But on those never heard from ee 
hundred and ninety-five men were lost. = 

While an increase in the depth of these vessels was the most impor r- 
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tant object to be attained, there were, nevertheless, many other objec- 
tionable features besides shallowness in the typical clipper fishing 
schooner. Almost without exception, a vessel of that type was built 
very wide aft, with a heavy, clumsy stern and flat counters, the run 
being hollowed out excessively so as to produce in the after section a 
series of very abriéipt horizontal curves, which are anything but desir- 
able when speed is an object. It was also a universal custom to make 
the masts of a length that would insure their heads being nearly of the 
same height above the water-line, and to carry a large jib extending from 
the bowsprit end to the foremast. It is evident that both of these feat- 
ures are objectionable. When the masts are nearly of an equal length 
it follows, as a matter of course, that it is impracticable to give as much 
peak to the foresail as is desirable, providing the sail has all the hoist 
that the mast will permit. Thus, one of two things is the result; either 
the sails are unsymmetrical, from being too square on the head, or eise 
the foremast is several feet longer than is actually necessary, and that 
much additional weight of spar is superfluous; besides increasing the 
cost it adds materially te the weight aloft and is a serious handicap 
upon the speed and stability of a vessel in strong winds and rough seas. 
A still greater objection can be urged against the practice of carrying 
a large jib. In the first place, when it becomes necessary to shorten 
sail, and the mainsail has to be reefed, it is almost invariably the case 
that the bonnet is taken out of the jib. In that event the center of 
effort of both the mainsail and jib is carried forward several feet, per- 
haps an average of seven to ten feet. The center of effort of the sails 
being carried so much in front of the normal position, the effect on 
the vessel is to prevent her from holding well to the wind, when sail- 


_ ing close-hauled, and to make it difficult for her to come in stays when 


under reefed sails. A more serious matter, however, is the fact that 
when the jib with the bonnet out can be no longer carried, and it is 


_ hecessary to furl it, the sail can be handled only by men going on the 
bowsprit, and if the vessel is by the wind this duty must be performed 


at a great risk. Instances have not been uncommon when men were 


_ washed from the bowsprits of fishing schooners and drowned. It is, 
therefore, evident that both for safety of life and to improve the work- 


ing qualities of a schooner, it is better to have a ‘“‘double-head rig,” 
since, having a fore staysail setting on a stay that comes to the knight 


heads or near it, the jib can be furled on the approach of rough weather, 


and there is no necessity for men to go upon the bowsprit in a gale, 
while it is thus possible to keep the center of effort of the sails in its 
proper position. 

As early as the spring of 1882, the writer urged the desirability of 
improving both the model and rig of our fishing vessels, in a series of 


letters that were published in the Gloucester, Massachusetts, news- 


papers. These communications attracted considerable notice, and re- 


ceived the support of a number of intelligent men who were or had 
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been interested in the matter of building or running ‘‘Bhind ce 
Among these was James Davis, esq., judge of the police court at Glou-— f 

cester, and formerly a builder of fishing vessels at that port. ® 
However, although a slight change was made in some vessels to the | 
extentof building them a few inches deeper, no decided innovation was 4 
made in the construction of fishing schooners until J884. During the 
summer of that year, Mr. D. J. Lawler, at the suggestion of the writer, 
built the schooner Rowlette, which was nearly 2 feet deeper than the 
ordinary fishing vessels of her length. She proved to be remarkably 
swift, as well as sea-worthy, though she still had the objectionable 
features of a heavy stern and rather flat counters. 3 
In the spring of 1885, after my return from the cruise to the Gulf of 
Mexico in the steamer Albatross, Professor Baird instructed me to pre- 
pare the plans and specifications for a sailing schooner for the U.S, 
Fish Commission, for which Congress had made an appropriation of 
$14,000. 
It had previously been determined that a schooner-rigged sailing 
vessel of about 80 tons net register would be best adapted to the re- 
quirements of the Commission. 
The whole matter of designing her in all the details of model, rig, in- 
terior arrangement, and equipment, with the exception of the steam _ 
machinery and iron water-tanks, was placed in my hands. a 
The matter of determining what form of steam apparatus would be 
best adapted to the work of the new schooner was referred to Lieut.- a 
Commander Z. L. Tanner, U. S. Navy, commanding the steamer Alba- 
tross. He decided that a steam windlass, with engines of 35 horse- — 
power, would be the most suitable. Passed Assistant Engineer I.S, 
K. Reeves, U. 8S. Navy, consulting engineer of the Commission, had 
charge of obtaining and putting on board the steam boiler, steam pump, — 
iron water-tanks, and such piping as was necessary for the operation — q : 
of the steam apparatus, and to connect the water tanks.* i 
Owing to the fact that I had to make a trip on the Albatross during — a 
the summer of 1885, and also that other important work demanded my 
attention, the preparation of the plans and specifications for the Gram- . 
pus was considerably delayed, and they were not finished until fall. ‘ae 4 
Acknowledgments are due to Mr. D. J. Lawler, of Chelsea, Massa- | + 
chusetts, for mechanical assistance he rendered in the preparation of 
the model and plans, and for the specially creditable manner in which — 
he “laid down” the vessel and prepared her molds.t } 2 


ay 
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*The steam windlass, engines, and boiler were found on trial to be entirely too Sea 
heavy and disproportionate to the size of the vessel, and in consequence they had to 
be removed. A wooden windlass was substituted; this relieved the schooner of a — 
very considerable accumulation of weight forward and made her easier in asea-way. 

t The fact may properly be mentioned here that the model and lines of the Grampus — 
were placed on exhibition at the rooms of the American Fish Bureau, at Gloucester, — ; a 
Massachusetts, in the autumn of 1885. They attracted much attention, so much in- 4g 
deéd that they served as the basis for designing some new fishing vessels. One in 
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B.—CONSTRUCTION OF THE GRAMPUS. 


1. SPECIAL FEATURES OF THE GRAMPUS. 

The U.S. Fish Commission schooner Grampus isa wooden, two-masted, 
schooner-rigged, keel vessel. In general she resembles the typical fish- 
ing schooner of New England, from which she differs, however, in the 
following particulars: 

First. She is about 2 feet deeper than the average schooner of the 
same length as usually built. 

Second. Instead of having a raking stem and a long projecting head 
her stem is nearly straight and almost perpendicular above water, and 
below load-line curves away at an easy slope to join the keel. 

Third. The stern is not so wide, and has much more rake. 

Fourth. Instead of the run being excessively hollowed out, leaving the 
quarters and counters very flat, with abruptly curved horizontal lines, 
the after section of the Grampus approximates more closely to a V-shape 
in cross-section, and has much easier lines than the typical clipper 
schooner previously in use.* 

Fifth. In having wire standing rigging fore and aft. 

Sixth. In having the mainmast considerably longer than the fore- 
mast. 

Seventh. In having a fore staysail and small jib instead of a large jib 
like that ordinarily carried by fishing vessels. | 

Kighth. In having the chain plates outside, and let into the wales so 
as to be nearly flush with the plank. 

There are other minor points of difference, and some special arrange- 
ments, the latter having been adopted for the purpose of making the 
vessel adapted to the work she had to do, and which it is not necessary 
to specify in speaking of the points of difference between her and the 
clipper fishing schooner. The most noticeable of these peculiarities is 
the well, which is of the type ordinarily termed ‘“ box-well.” 


4 


2. PARTIES WHO BUILT AND EQUIPPED THE VESSEL. 


The hull (including the spars) was built at Noank, Connecticut, by 
Robert Palmer & Sons; the sails, rigging, blocks, and ground tackle 
were furnished by E. L. Rowe & Son, of Gloucester, Massachusetts ; 


particular, the schooner A. D. Story, of Gloucester, was begun some weeks after the 
contract had been made for the Grampus, was completed, made a voyage to Newfound- 
land and back, and was about ready to start on a trip to Iceland for halibut when the ~ 
Grampus was launched. 

*The object in designing this form of hull was to obtain the maximum of sea- 
worthiness, a considerable amount of carrying capacity, and as much speed as could 


_ be secured with a large midship section. In other words, to produce a safe, econom- 
ical, all-around fishing vessel. 
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the boats were built by Higgins & Gifford, of the same port; the steam 
windlass was constructed by the American Ship Windlass Company, of — 
Providence, Rhode Island; the boiler was obtained from M. V. B. 
Darling, of Providence, Rhode Island, and the remainder of the equip- 
ment was purchased chiefly from Bliss Brothers and H. M. Greenough, 
of Boston, Massachusetts. 


3. DATE OF LAUNCHING, ETC. 


She was launched on Tuesday, March 23, 1886, and went into com- 


mission on June 5, 1886. 


. 
4. DIMENSIONS. 


Her general dimensions are as follows: Length over all, 90 feet; 
length on load water-line, 81 feet 6 inches; beam, extreme at deck, 22 
feet 3 inches; beam at water-line, 22 feet 9 inches; depth from top of 
keel to top of main-deck beam, 11 feet 1 inch; height of quarter-deck, 
9 inches; height of bulwarks, deck to top of rail, 26 inches; height of 
cabin-house, 274 inches; length of cabin-house, 15 feet ; width of cabin- 
house, forward end, 14 feet 7 inches; after end, 12 feet 6 inches; regis- 
tered tonnage (net) 83.30 tons. 


SPARS.* 
Greatest di- 
Name. Feet. Inches. ameter in 
inches. 

MENIAL CCOk t0/BOUNGS osc cac ce nate cee w amma cae eeceee se sece: 55 1 19 
ICR MARYS AOAC. medal cece atieeite clejminclen mneainn mere alsin atatciata| Bicioheis ais 7 a ee ae 3 - 
MeEIntop-mast, AvOVE- CAPs. an. ocean s--miam'a ects cue aemicing aes a valena 28 6 9 
Moercawas déek to ‘houndss-.2.. is... 22. cans hecuwas shee amese nes 52 11 19 
TOMAS SU OAR wea oie oe ote hints) ee Steer tos Ra empe ei siaiciaiee eam tcnie aes Sil tamaeseee +22: oo 
GLALOP AAS ADOVS CAD . <= -<nie a weiaeiaie eels coos cae este es pale ee 4 ie eae ee ge 9 

SRST OMENS BOOT. oc occa Ao onin ow pola d aba eles weenie on een me IG) mes cies t21 
am MOTH, JOUTRIMOC C0 CAN 5S... cudote ae ead meh enc et bicep eon watieee 17 3 93 
Jib-boom, cap to flying-jib stay hole...... 2.225.222. cn nee eee ween 11 6.) acs eee 
Jib- boom, captor balloon-jib stay bole ©... 5302 2. jake Demerara s 15 6 |i... Gee 
7 USI Sat ie ee aera i Gen ESTE apa 28 acme G 8c” Ray Den 2k cenewen ed +13 
Mingh-alts.c..)/..-> = Be ge LOL See de Ra ee ee ee Cee 28 6 §73 
PRES HOOM ee <eim c ine om ce ced clea Seep oe = Pelt aecioe Kk ete m ae tes 23 10 7 
Sea eee aie noe che ain ste rales oie elas male mie belo ese See Pek erie aaa ae Hoe Die Nols pee iain aint 64 

Samet DOAt-DOOMA, CAGR). <a. .- <n pegenn ite bam hae noaa a sie ee ore ee BaP ee porter 5 


* The masts and bowsprit are made of white pine and all other spars were originally of spruce. In 
1888 the main-boom was made of Oregon pine. 

+t The bowsprit is square between knight-heads, where its diameteris greatest. Outside of the stem 
it is rounded and tapers to a diameter of 15 inches at end. 

t Main-boom made in 1888 was 59 feet long, 114 inches in diameter. 

§ Main-gaff made in 1887 was 30 feet long. 
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INTERIOR ARRANGEMENT. 
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Fig. 1. Longitudinal sectional elevation, starboard side. Fic. 2. Plan of interior, under deck. Fig, 3. Longitudinal sectional elevation, port side. 


Designed by J, W, Collins, 
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. Starboard side of fore-hold used for 


a 3. 
A, 
co. 6. 


Berths in the forecastle. 
Locker seat. 

Scuttle in forecastle floor, 
Table. 

Foremast. 

Scuttle in floor aft of foremast. 


. Water-closet and lavatory. 
8. 


* 

4 

: ae 
9. 
on 


Galley stove. 
Dish closet. 
Locker for cooking utensils. 


temporary stowage of small stores. 


. Chain lockers. 

. Scuttle or man-hole in water tank. 

. Refrigerator. 

. Grub-locker. 

. Store-room for provisions, and cook’s 


pantry. 


. Coal pen. 
. Store-rooms for fishing apparatus, etc. 
. Bait and ice pens, frequently used for 


storage of fishery appliances. 
Forward bilge pump. 


. Stanchions to main fife-rail. 
. Mainmast. 
. After bilge pumps. 


Medicine closet. 


. Shelves. 
. Chest of drawers foes spare bedding. 
. Sliding drawers, etc., for storage of 


collections. 


. Scuttle in floor leading to pipes con- 


necting forward and after tanks. 
Library closet. 


30. Water-closet. 

. Berths. 

32. Chests of drawers. 
33. Floor of state-rooms. 


34. Locker seats in state-rooms. 


+ 


as 4 


. China-lockers. ~ 
Binnacle. 


are arte figures and letters shown on the keel of the plans indicate only the numberof — 
: oeeaeg against which fab are placed, and the figures given in this list of explana- 


. Drawers in state-rooms. 

. Writing-desks. 

. Adjustable or ‘‘ drop” writing-tables. 

p . Bath-tub. 
BO. 

Es 


Scuttle or man-hole in water tank. 


Cabin mess-table. 
. Stove. 


. Scuttle i in cabin floor leading to store- 
room. 
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5. INDEX TO DETAILED PLANS OF GRAMPUS.* 
(See plates LIU, IV, and XIV.) 


. Cabin steps or stairs. 

. Lockers in sail-room. 

. Locker underneath fore-peak berth. 
. Breast-hook. 

. Hand-rail to cabin stairs. 

. Forecastle step-ladder. 

. Step-ladder leading out of main-hatch. 
. Original pawl-bitt. 

. New pawl-bitt. 

. Windlass. 

. Fife-rail around foremast. 

. Main fife-rail. 

. Stanchions to forward fife-rail. 

. Forecastle companion. 

- Bowsprit. 

- Main-hatch with booby-hatch in posi- — 


tion. 


. Entrance to well. 
. After-hatch with booby-hatch in po- 


sition. 


. Cabin sky-light. 
. Cross section of sky-light. 


Step-ladder leading from laboratory 
out of after hatch. 


). Laboratory lamp. 

. Sail-room, 

. Rudder-head. 

. Position of deck funnel for galley 


stove. 


. Andrew’s ventilators. 

. Deck-lights. 

2. Cabin stove-pipe. 

. Cabin companion. 

. Man-hole to sail-room. 

5. Cavil stanchions, 

. Cook’s table. 

. Jib-topsail or balloon jib. 
. Flying jib. 

. Jib. 

. Fore staysail. 

. Foresail. 

. Fore gaff-topsail. 

. Main staysail. 

. Mainsail (the dotted line shows form 


and dimensions of riding sail). 


. Main gaff-topsail (the full line shows 


size of club gaft-topsail, and the 
dotted line indicates the size of jib- 
header). 
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DETAILS OF CONSTRUCTION. 
HULLS. 3 paw. Ee eRe 
Keel.—The keel of the Grampus is made of white oak; the main sec: 
tion running well forward and scarfing under the neane deadwood. 
It has only one scarf. It sides 15 inches in center and tapers to 9 inches — 
at the deadwoods. The keel is molded 15 inches outside of sorbent F 
and is curved to fit the shape of the hull. Bolted to the keel and form- — 
ing part of it, is a shoe of white oak, molded 6 inches through the — 
greater part of its length, tapering to3 inclicg at its ends. The scarf of 
the keel and the shoe are bolted with 1-inch yellow-metal. 
Stem.—The stem is made of white oak. It sides 12 inches at head, 9° 
inches at water-line, and also at heel where it joins dead- wood. Itis — 
bolted with 1-inch yellow-metal below water-line, and with galvanized — 
iron above. 
Stern-post.—The stern-post is of white oak, its lower end being a knee 
resting on after end of the keel, and firmly bolted to the latter with — 
1-inch yellow-metal bolts. ‘ 
The stern-post, at the head above the rabbet, sides 16 inches; at the — 
outer rabbet it is 12 inches, tapering to 9 inches at the heel. The after 
' edge of the stern-post tapers from 12 inches at the port, where it is hol- _ 
lowed out to receive a 10-inch rudder-head, so that the hollow at. the — 
lower end will receive a 5-inch rudder-heel. It has a backing of white 
pine in the port, and the port is lined with heavy sheet lead. 
Forward deadwood.—The apron piece of deadwood is white oak it 7. 
sides 12 inches at gunwale sheer and 9 inches at water-line, to conform — 
to the dimensions of the stem, to which it is bolted with 1-inch bolts, ’ 
yellow-metal being used below water-line and galvanized iron above. 
The forward deadwood which comes over the scarf of the keel and — 
stem is white oak, and sides 9 inches; the filling and lacing pieces ofa 
deadwood are ee pine, and are pelted with 1-inch galvanized iron. 
After deadwood.—The lower piece of the after dead wood is oak, bolted — 
with 1-inch yellow-meta]l. The upper or lacing pieces of denawoan are 
hard pine; siding 8 inches and bolted with 1-inch and 1}-inch galvan- 
ized iron, except where the bolts go into the stern-post, in which case | 
yellow-metal is used. “a 
Frames.—The frames are of white oak, grown to the mold, and “% 
spaced 22 inches from center to center. They are double to the gun- 4 : 
wale, and arranged in the usual manner for the floors to break joints __ y 
with the futtocks and so on, the frames being bolted together with © P oe 
g-inch galvanized iron. The floor timbers side 8 inches, with the 
upper ends snapped to 6 inches; the futtocks side 6 inchesand the top 
timbers or stanchions 5inches. One of the latter is bolted to each frame, _ 
and has a quarter-round worked on its inner corners above deck. The _ 
frames mold 74 inches at side of keel, 6 inches at second futtock head, 
and 5 inches at Buna: In the span of the flattest frames ae floor a by 


the ignce i in the tapes. 
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x E In the well every other frame is omitéed, and here the floors are 
worked with a quarter-round on their inside edges. 


q 
“s 


The floor timbers are bolted throughout with 1-inch yellow-metal 


pelts, which are driven through and clenched over composition rings 


on the bottom of the keel. 

The stern frames are supported by “riders” of oak, which extend 4 
or 5 feet up on the frames, and with the lower ends running down on the 
ceiling. These riders are strongly bolted to the ceiling and counter 
frames, as well as to the stern timbers. 

Keelsons.—There is no keelson in the well, but there is one forward 
and one aft of it. These are made of hard pine, siding 10 inches, and 
are bolted to second-floor timbers with 1-inch yellow-metal; these bolts 
go through the keel, aud were clenched over composition rings before 


_ the shoe was put on. 


Breast-hook.—The breast-hook is of oak, backed by a hackmatack knee 
in its throat. It is strongly bolted with 1-inch and 3-inch galvanized 
iron; the bolts are clenched over rings... It extends diagonally from 
Below water-line to the deck. 

Deck-frame.—The beams are of white oak; they side from 7 to 9 inoles 
and mold 7 inches in center and 6 inches a the ends. The ends of the 
beams are bolted to the clamps with 7-inch iron bolts. The ledges and 
carlines are of hard pine; they side 34 inches to 6 inches. The knees 
are of hackmatack; they side 5 inches. The mast-beds and partners 
are of hard pine, 10 inches thick, let down between beams 6 inches, and 
let in on edgeof beams 14inches. The edges which show above the deck- 
plank have one quarter-round worked on them all around, forming a 
raised panel on the deck. The windlass-bed, originally put into the 
spaces between the beams forward of the foremast, was of hard pine 
scantling, filled in flush with the beams and securely bolted to them. 


_ To this, on the underneath side, was secured the engine for operating 


the windlass.* 
Pawtl-bitt.—The original pawl-bitts are of white oak, each 8 inches by 


8 inches, and 3 feet 64 inches high, separated so as to receive the heel 


of the bowsprit above the deck, and filled in above the bowsprit with 
white oak bolted through the bitts, coming to within about 10 inches 
of the top, above which the edges arerounded. An additional pawl-bitt 
5 inches by 12 inches, backed on forward side by an oak piece 8 inches 
by 10 inches square on top, tapering to 6 inches by 4 inches at deck, 
was put in after the removal of the steam windlass. The bitt itself is 


about 19 inches abaft the other, while the backing piece is only 13 inches 


from it. There is an oak brace between the two 7 inches wide by 3 
inches thick, rounded on upper side and placed 26 inches above deck. 


* When the steam windlass was removed and the engine taken out, it was neces- 
sary, before putting in a wooden windlass, to remove this windlass-bed, and also to 
putin an additional beam to support the pawl-bitt for the wooden windlass, the 
een of which was about 19 inches abaft where the iron steam windlass was 
P ace 
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Fish-well.—The well of the Grampus i is pyraniidal in form, with the, a 
apex at the deck. It is 16 feet long in the clear at the pattons and E 
about 8 feet wide. At the top it is 4 feet long by 25 feet wide. It is 
what is termed a “ box well,” and has a bulkhead athwartships coming — 
nearly to the surface of me water. The forward and after bulkheads — 
extend from the bottom of the vessel flush with the top of the deck. 
The bulkheads are made of the best selected yellow oak, 7 inches thick. 
The lower plank in each bulkhead is canted and molded to fit the 
shape of the bottom on its lower edge, coming out flush with the out- | 
side planking, or made with “ primings-out.” It is rabbeted to receive _ 
_ the ends of the outside planks. The upper edge of the plank is level, 
and to this is bolted the succeeding plank. The ends of all the lower 
planks are flush with the outside planking up to the point where they — 
join the “ well-log” on each side. The bottom planks or floors have each 

’ 
j 
. 


i 


two 1-inch yellow-metal bolts driven through them and the keel, and 
clenched over composition rings underneath the keel. The other well- 
planks are bolted edgewise with 3-inch galvanized iron bolts, driven at 
distances of 14 inches from center to center, alternately, near the opposite 
edges of the plank. The planks on the sides of.the well are soarranged 
that their edges come opposite the middle of the planks across the ends, © . 
So as to equalize the fastening in the corner posts. The planking of the 
well inside of the vessel is tongued and grooved on its edge, provided 
with a 4-inch tongue of white pine in a groove 1 inch from inside of 
plank. Besides this, before the bolts were driven, a layer of calking — 
cotton was placed in all of the seams between the well-plank. At the 
lower edge of the well, on each side, is what may be termed the well-  __ 
log. This is of the best white oak; it sides 9 inches and is 21 
inches deep. It comes out flush with the outer planking, being recessed 
to receive the frames which enter the well. The spaces over these 
frames are filled in, outside, with short pieces of plank, in the same 
manner as when the floor of an ordinary well is built with “ primings- 
out.” This well-log is fastened to the frames by 32-inch yellow-metal 
bolts, which are headed outside of the timbers. | 

The floor frames in the well are fastened with 1-inch yellow-metal bolts 7 
going through them and the keel and clenched underneath the latter. 

In each corner of the well is a white-oak post 7 inches square on two 
sides to fit into the corner, with one side half round. To this are 
fastened the ends of the well-planks, with 3-inch galvanized iron screw- _ 
bolts set up on the outside with nuts. 

A corner post or quarter round of hard pine is let in at the ends of 
the well-plank to flush the ends and sides of the well on the outside. . 

There are two hundred and four 23-inch holes in the outside planking 
covering the bottom of the well, to permit the water to circulate freely. 
After these holes were bored they were all burned with a red-hot iron.* — 


*In December, 1887, the well was coppered inside to a foot above the water-line; — 
and ‘‘sleeves” were worked into the holes from the outside, thus making them some- — 
what smaller. ‘ 
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Fia. 1. Longitudinal sectional elevation, showing framing. 
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SCALE or Feet 


Fic, 2. Plan showing deck frame, ete. 


Designed by J. W, Collins. 
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Ceiling —The ceiling is of hard pine, and most of it was put on be- 
4 fore the vessel was planked. There are two thick streaks alongside of 
‘the well- log, each of which is 6 inches thick by 9 inches wide, tapering 
to equal 3 canes in thickness at forward and after ends. These thick 
streaks are fastened with 3-inch galvanized iron bolts, one bolt in each 
edge driven through the Farias and clenched on pal eat iron rings. 
There are also, besides these, five thick streaks on each side which are 
4 inches thick by 12 inches wide, tapering at the ends to 24 inches thick, 
and fastened with galvanized iron bolts, half of which are driven from 
the face of the plank and the other half from the outside of frame, all 
clenched over galvanized iron rings.* There are two streaks of 34 by 
9 inch plank tapering to 2 inches at the ends, and three streaks of 3- 
inch plank, the latter fastened with galvanized-iron bolts and spikes. 

The clamps are, like the rest of the ceiling, hard pine, 35 inches thick 
and 12 inches wide. They are joined with lock scarf, and fastened 
like the other ceiling. There is a bead worked on the lower edge.t 
Deck plank.—The deck plank are white pine 3 inches squaré, laid 
straight, fastened with 44-inch galvanized iron spikes let into the plank 
and covered by bungs set in white lead. 

The plankshear is white oak, 3 inches thick, by 104 wide, fastened to 
the wales with 32-inch patveaiized iron bolts and with a 4-inch galvanized 
iron bolt aaron into the back of each stanchion. 

Outside planking.—The outside planking is of white oak. The gar. 
boards are each 8 inches wide and 4 inches thick, tapering from each 
end of well to equal 2 inches in thickness at the wood ends to conform 
to the thickness of the rabbet at forefoot, and at the heel of sternpost. 
In addition to the ordinary fastening, the garboards are edge-bolted to 
the keel with 32-inch yellow-metal bolts.f 
The bottom stark are 24 inches thick, and fastened with 6-inch com- 
position spikes in addition to the locust treenails which go through all 
_ the plank and are 1} inchesin diameter. All the bottom plank are 
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-* Besides the fastening specialized in this description, note should be made of the 
* fact that the treenails which are driven in the outside planking come through to in- 
: side of ceiling, and are wedged on each end. 
= sen Re aliarity of the ceiling is that the thick streaks sweep up from the bilge at 
+ ~ each end of the vessel, crossing the direction of the outside plank diagonally. This 
- method of putting on the ceiling adds very much to the strength of the vessel at. the 
Reonds. . 

{ This peculiarity of construction adds little to the expense; it increases very ma- 
 terially the strength of a vessel, and the chances of being saved in case she had the 
misfortune to get on shore. It ties the garboards to the keel in such a manner that 
. _ the keel, keelson and garboards combine together to form one continuous backbone. 

_ Ordinarily, when a vessel is stranded, the greatest strain comes upon the garboard 
or the keel, and if not built in this way, either the keel is twisted out of position or 
. the garboard is strained so as to work the oakum out of the seams, the result in 
_ each case being that she fills with water, and the chances of her safety are decreased. 
Bi earnestly recommend this peculiarity of construction to be adopted in buildirg 
gebine vessels. 
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‘‘ square tioned, ” having four treenails in a frame, while the ot 
plank have two treenails and one spike to each frame. | a 
The wales are 3 inches thick and 6 inches wide, and there are » four 
streaks of the same thickness below the wales. The wales are fastened 
with 6-inch galvanized spikes, and with treenails, like the rest of t 
plank, but below the fifth wale the plank are fastened, in yaaa . 
to treenails, with 6-inch composition spikes, which are fet in, and the — 
heads are covered with bungs set in white lead. All butts below the — 
sixth wale are fastened with 3-inch copper butt-bolts, driven and clenched 
on composition rings on the Sawa of the ceiling. _ 
Main-rails—The main-rails are of white oak, 3 inches thick and 9° 
inches wide, fayed with lock scarf, and worked with a double bead on | 
each edge; they are bolted to the stanchions with 3-inch copper bolts let — 
into the rail, and the heads covered with bungs set in white lead. a 
Monkey rail.—The monkey-rail, or quarter-rail, which rests upon the 
main- rail in the after section of the vessel, is 9 inches high. The rail — 
proper is of white oak, 24 inches thick me 6 inches wide, worked with — 
a double bead on eh edge. ae 
The “ filling-in piece” of the monkey rail is hard pine, 4 inches thick | 
on the lower edge, tapering to 3 inches thick on the upper edge,w'th 
the exception of that portion which goes around the stern forming a 
part of the taffrail, which is made of white oak, increasing in thickness — 
to the midship line to receive the mortise for the main-boom crutch. 
The fastening is 32-inch copper bolts, going through into the heads of — 
the top timbers or ienokionel The bolts are let into the rail and cov- — 
ered with bungs set in white lead. In the main and quarter rails are 
holes fitted with appropriate galvanized-iron castings to receive awning — 
stanchions. 7 
Bulwarks.—The bulwarks are of 1-inch white pine, beaded 3 inches — 
apart, and extending from the main rail down to the covering board on 
the quarter, and on the main-deck to the waist-plank ,which is 9 inches 
high. There is a water-port in the bulwarks on each side of the quar- 
ter-deck, just forward of the house; this is 21 inches long by 9 inches ~ 
wide. a 
Bow-chocks.—The bow-chocks, which extend from the fore rigging to — 
the knight-heads on top of the main-rail, are of oak, 5 inches high 
at the forward end and 24 inches at the after end, riolded 4 inches at — 
bottom and 34 inches at top; bolted to main-rail with § and ?-inch — 
bolts, the fastening covered with bungs set in white lead. ¢ 
Cat-heads.—The cat-heads are white oak, worked knee shape, and ~ 
vrown to mold; they extend outboard 20 inches, are fitted with a sheave 
hole in the outer ends, are provided with an iron brace on the after — 
side extending to the main-rail, and eyeboits on the forward side for 4 
the jib-boom guys to set up to. They are bolted to a top timber on each — 
side of the bow, 11 feet forward of the fore nigging. 
Bow-grating.—The main-rail forward, about 6 feet abadt the knight. 
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FORECASTLE, LOOKING FORWARD. 


Drawn by C. B. Hudson, 
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heads, i is carried around in a semi-circle on the after side, from one rail to 
the other, over the heel of the bowsprit, and between this and the ex- 
treme bow is fitted in an adjustable triangular-shaped white oak grat- 
ing covering the forward part of the heel of the bowsprit. 

_ Rudder.—The rudder is made of oak and pine; the front and back of 
it being of oak. Itis hung with three sets of best quality composition 
braces. 

| Fife-rails.—There is a fife-rail around each mast, in form something 
: like those ordinarily put on fishing schooners. The fife-rai] around the 

foremast has the bitts, which are 6 inches square, on the after side of 
the mast, and the rail, which sets upon stanchions, curves around the 
' forward side of the mast; a straight piece of rail extends from one 
stanchion to the other abaft the mast. There are bolts going through 
the stanchions and rail, and these are set up by a nut underneath the 
beams and mast bed. 

The bitts of the main fife-rail are 9 inches square and extend down 
‘through the deck until they reach the after side of the well. The 
heel of each bitt is chamferred to fit the angle of the well, to which it is 
bolted with ?-inch galvanized iron bolts; it is also securely fastened to 
the deck-frame. These bitts stand forward of the mast on each side of 
it, and are made and fastened in the manner specified in order that they 
will sustain a heavy strain, since it is expected that the towing line of 
~ the beam trawl will be fastened to them. A rail extends from one bitt 
_ to the other in front of the mast, and another curves around abatt the 
a ast, and is supported by several stanchions, which are fastened in the 
_ Same manner as indicated in the description of the forward fife-rail. 

; The rail, stanchions, and bitts are made of white oak. 

5 inamings. —The hatch-coamings are of the best quality of white oak, 
‘5 inches thick, and worked with proper moldings all around. The 
upper edges of the coamings are rabbeted so as to receive skylights or 
; ee nachos. The coamings are bolted to the beams with 32-inch gal- 
7 Vanized iron, clenched underneath the beams over galvanized iron rings. 

_ Booby-hatches.—There is a booby-hatch made to fit over the main- 

“tated; ; it rests upon the deck with an entrance on its after end. It 
s built of white pine 2-inch plank, side and ends, and covered with 
[ Fienter material. It is held in place by stout galvanized iron hasps on 
= inside, which hook into staples on the hatch-coamings, and also by 
_ rope lashings through ringbolts in the ends of the booby-hatch and on 
x he deck. 

There i is a booby-hatch over the after-hatch, built in a similar man- 

ne er, with the opening on the starboard side, anid constructed to fit down 
= a rabbet in the hatch coaming. It is held in place by hasps in- 
side and metal plates screwed to the outside. 
BS _ Cabin-house or trunk.—The house or cabin-trunk is 15 feet long, 14 
_ teet 7 inches wide on forward end, 12 feet 6 inches wade at after end, 
and 27 ait inches on The coamings are hard pine, 5 inches thick and 
; 29 


,. 
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6 inches high above deck, worked with a molding. The idea aa S 
are made with 35-inch white pine plank fastened to posts at the corners 
and with a quarter-round post at each corner on the outside to flush the =) 
plank. It is fastened to the beams with 3 to # inch bolts. Those of 
the after end and starboard side are of valle metal or copper, the rest 
being galvanized iron. The top of the trunk is covered with 3 by 3. 
inch clear white pine plank, fastened with composition spikes 44 inches - 
long; the latter are covered with bungs set in white lead. The beams 
are of hard pine spaced 18 inches, from center to center; the ends are 
bolted to sides of house with g-inch yellow-metal bolts. There is a — 
mahogany skylight on top of trunk 3 feet long by 2 feet wide. The ~ 
companion or cabin entrance is on the after end, at the port side; it. is 
fitted with swinging doors and sliding top. 

Forecastle companion.—The forecastle companion is located imme-— 
diately abaft the foremast. It is built of white pine on a coaming of - 
white oak, provided with a slide-cover like the booby-hatches, and with 
an adjustable door sliding in vertical grooves ; it opens on the after end. 

Wheel-bow.—The wheel-box is built of ash and black walnut, pan- — 
eled on the sides and ends. The top or cover is adjustable, made — 
quarter-round on the sides, and fitted with hasps for holding it in place. — 
The box is oblong in form, 3 feet 4 inches long by 2 feet wide; 2 feet — 
8 inches high on forward end, 2 feet 2 inches high on after end. There 
is a slot cut in the forward end to allow the telltale, indicating the 
position of the rudder, to work in. 

Cavil-chocks.—There is a cavil-chock on each side abaft the house, on > 
frames 17 and 18. It is made of oak, securely bolted to the stanchions — 
at each end, and has a panel oka on its inside, with a3 by 5-inch — 
hole in it for receiving mooring hawsers, ete. 

A similar cavil is placed on each side on frames A and B at the for- ~ 
ward end of quarter-deck. A small cavil, 34 inches wide by 2 inches. 
thick, is fastened on each side to siiekions of frames G and H on main 
deck, 7 and 8 and 13 and 14 on quarter-deck. | 

Stanchion cavils.—There are two oak stanchions, with cross-cavils, 
abaft the cabin-trunk, one on each side, for belaying the main sheet tos _ 
these go through the deck, and their lower ends are bolted to the frames, - 

Pin-rails, cleats, etc.—There is a pin-rail of oak fastened to the main- | 
rail on each side abreast of the main rigging, and holes are bored for ~ 
pins in the main-rail on each side abreast of the fore rigging. There q 
is a snatch cleat, provided with sheaves, on each bitt of the fore © 
and main fife-rails; also on the stanchion abreast of starboard fore — 
rigging ; three cleats on each side forward for the head sheets, and a — 
stout oak cleat for the fore sheet on the forward side of the cross-bar to — 
the main fife-rail, which is a little above the deck. On each side of the — 
stern, about 8 inches above deck, is a cleat to which the crutch-tackles 
are fastened. Besides these, there are the davit-tackle cleats on the — 
quarter-rail near the davits; the necessary cleats, with sheaves, to the | 
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gaffs for the gaff-topsail sheets, and cleats on the main-boom for belay- 
ing reef-tackle, boom tackle, and toppinglift-fall to. 
 Orutches.—There is a white oak crutch, to receive the end of the fore- 
“boom, which steps into the forward side of the main fife- -rail; itis 4 feet 
9 inches long and 9 inches wide at the upper end, tapering to lower end as 
required. There is a white oak crutch for the main-boom to rest in which 
steps into the taffrail ; it is 4 feet 5 inches long, exclusive of that part 
which enters the taffrail, which is 6 inches long. The crutch is 15 inches 
_wide at the upper end tapering to 11 inches, where it rests upon the 
-taffrail, and below which it is formed to fit into the socket that receives 
it. Both of these crutches are concaved at the upper ends, or worked 
out with a half-round of the proper size to receive the boom they are in- 
tended for; they have a bolt going through them at the upper and lower 
ends to prevent splitting. 
Hatches.—The hatches (properly speaking) or hatch coverings, are 
made in two parts for each hatch ; they are made of 23-inch pine and 
oak fastened to 24 by 24-inch carlines of oak. Galvanized iron ring- 
bolts are fastened into the corners.* 
§ Deck-lights and ventilators.—There are eight circular deck-lights, 9 
inches in diameter by 14 inches thick, let into the deck and set tightly 
‘in white lead, held in place by composition rings screwed to deck. 
‘There are two gun-metal Andrews’s ventilator 
deck-lights forward, for ventilating the fore- 
castle; one of these is located. forward of the 
windlass on the starboard side, and the other > 
-abaft the windlass amidships. 
— Sail-room man-hole-—A baft the house, on the 
starboard side, is the man-hole leading into the 
‘Sail-room. The cover, and the rim into which it 
fits, are of brass, and the cover is provided with 
-aspecial locking arrangement, which secures it 
firmly in place. There is, in addition, an open 
seroll-work brass cover for the man-hole, which 
Sen be put on in dry weather for ventilating the 
ie: -sail-room. 
. Well-grating.—The top of the well opening, or 
4 curb,” is provided with an oak grating which 
“fits on Sigiah with the deck, and is held in place 
by a galvanized iron bar, 9 inches wide, prop- 
ely secured at the ends by means of staples. 
Steering wheel.—The steering wheel is the Richardson challenge 
“steerer. It is of the right and left screw pattern in common use on 
small vessels, 


Fic. 1.—Steering wheel. 


cy *Under ordinary circumstances the hatches are not used, the booby-hatches sup- 
Plying their places, but they are always kept ready for an emergency, so that in case 
6 of the booby-hatches should be stove they can be instantly put on to prevent 
ater from getting into the hold. Sometimes, in a gale, the main-hatches are put on 
secured by the hatch bar underneath the booby-hatch, 
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Sheet-buffers.—The lower fore- and aS oe blocks are provided 
with patent rubber buffers to ease the jerk of the sheets. 5 
~ Calking.—The vessel was calked on the outside with three thread 8 
of the best oakum in each seam. The house was calked with cotton, 
and the deck and ceiling were calked with two and three threads of 
oakum. <All the seams were pitched or white-leaded. In addition, the | 
outside seams were puttied flush with the plank. q 
Cementing and salting.—The spaces between the frames (except in the — 
fish-well) are filled flush with Portland cement as high as the under- — 
neath sides ofthe floors of the hold, and after this was done all the spaces 
between the timbers were filled with salt to the deck. | F 
Ballast.—The ballast is ‘pig-iron, stowed alongside of and abaft of the 
well, as far aft as the forward bulkhead of the cabin; leaving, however, — 
sufficient space next the floor for operating the cocks on the pipes- 
which connect the water-tanks. She carries about 40 tons of ballast, — 
including the cement between the frames previously referred to. 
Pumps.—There are two patent iron pumps abaft the mainmast, and 
one copper pump forward of the well. The latter is provided with an 
adjustable upper box that can be removed when not in use, and with a 
screw top which fits in flush with the deck. From the lower end of the 
copper cylinder, forming the chamber of the pump, a 3-inch lead pipe — 
(cased with wood above the floor of the hold) extends down to the keel-_ 
son where it is divided into two parts, one of which goes on each side. 
of the keelson, so that both bilges can be pumped dry. j 
Beam-trawl roller—Aft of the fore rigging, on the port side, is an 
iron roller for the beam-trawl warp to run over, fitted in between two 
stanchions. The main-rail is cut over this roller, and arranged on- 
hinges so that it may be turned back when the roller is in use. A sec-_ 
tion of bulwarks is also made so that it can be removed. q 
Iron warping-chocks.—Oft each side of the taffrail is let in and fast- 
ened*a galvanized iron warping-chock of the ordinary pattern, and a_ 
similar chock is fastened to the top of each bow-chock near the knight- 
heads. ; 
‘Davits.—The davits are made of galvanized wrought iron, 3 inches in 
diameter, bent to a proper curve, fitted with suitable braces, and each 
provided with a block at outer end to receive davit-tackle fall. 
Hawse-pipes.—The hawse-pipes are made of galvanized cast-iron, cast 
to a special mold to fit the vessel. | 
Chain pipes.—The chain-pipes, of galvanized iron, are placed abaft 
the forecastle companion, about 5 inches diagonally from the after cor- 
ners; the chain hawsers lead through these into the boxes below. They y 
are 5 inches diameter inside.* 


“=e 
. 


* As the vessel was originally constructed, there were pipes leading from beneath 
the windlass to the space underneath the forecastle oor, where the chains were ab 
first stowed, while the steam windlass was on board. When the steam windlass w a 
rewoved and a wooden windlass put on, a box was built to receive the chains aba ft 
the forecastle bulk-head, aud the loc: ation of the chain pipes was changed. 
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Beachor Mazen —On each side of the bow, near the water line, and 
rectly beneath the cat-head, is a thick metal plate, about 3 feet square, 


former is being catted in rough water.* 

Efron guards.—On each side of the bow-chocks, forward of the fore rig- 
ging, there are galvanized iron guards for the anchor bills to rest upon. 
There is also a galvanized iron guard of half-round iron, 14 inches wide, 


. by lines or boat painters. 

 Chain-plates.—There are three chain-plates on each side, abreast of 
( each mast, for the shrouds, made of galvanized Norway iron, 3 inches 
wide by 3% inch thick, chamferred slightly at the edges. These are 
let into the wales denaly flush, and are bolted through wales and ceiling 
with 1 and 14-inch galvanized iron bolts; these are keyed over rings on 
the inside of the ceiling. There is also a similar chain-plate, not quite 
s0 wide, on each side of each mast abaft the others, for the topmast 
backstay. 

oid bolts and eye-bolts.—On each side of the stern, inside near the 
leck, there is a 1-inch galvanized iron ring-bolt for crutch tackles, and 
a “a of the taffrail, on each side, is a ring-bolt of 2-inch galvanized 


are ring-bolts of 3-inch galvanized iron, the diameter of the ring being 
‘4 inches; those on stanchions O and P, forward of the fore rigging, are 
for lashing the bill of the anchor to on each side, and for other neces- 
sary purposes. 

_ There are also two similar ring-bolts on port side of the main deck, 

near the main-hatch, and four on starboard side to lash boats to, and 
smaller ones forward and aft of main-hatch to lash the booby-hatch to. 

On each side, outside of the stern, is a stout galvanized iron eye-bolt 
for the boat-gripe to hook into. There is a ring of ?-inch iron in after 
end of the bolt which holds each of the after lower dead-eyes for the 
fore and main rigging. On each side, in the forward side of the grub 
beam, there is a Z-inch galvanized iron bolt for hooking in atackle to keep 
_ the foreboom steady when jibingin a gale, etc. On each side, forward 
of the main-hatch, there is a 14-inch galvanized iron eye- bolt which 
‘oes through deck and beam, and keys over ring underneath the beam. 

This is for the purpose of haneal g¢ to it a heavy snatch block through 
which the beam trawl warp or other similar line may run. Aft of the 
re vat-head, on each side, is a 3-inch galvanized iron bolt worked onto a 
8 plate, ited i is fastened to hs outside edge of the main-rail, for the fore- 
boom tackle to hook into. There is a similar eye-bolt of Z-inch iron on 
3 each side forward of the cat-head for the inner dead-eye of the martin- 


ee 
a _ 
h- 


= When the vessel was new the plates used were made of galvanized wrought-iron, 
but at the time she was coppered in the winter of 1887, the iron plates were taken 
a of off and plates of yellow-metal substituted. 
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on the after edge of the taffrail, to prevent the rail from being chafed 


iron for the boat-gripe lashings. On stanchions D, I, O,5, and 12 there 
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gale back-rope to shackle to, and another of 1-inch iron on ome side 
on the wale below the cat-head, for the bowsprit shrouds to fasten to. 
Besides these, there is a 32-inch eye-bolt driven from outside, into stan- 
chion P, 19 inches below rail: to lash outer bill of anchor to; also on eae h 
side, near the forward end of the bow chock, a 4-inch Eee for the 
inner end of the life-line (which goes from the bewsprit end to the bow) 
to fasten to. There are two j-inch eye-bolts on the forward side of each 
cat-head for the jib-boom guys to set up to; these go through and head - 
up on after side of cat-head. Aft of the fore and main rigging, on the 
port side, is a 32-inch eye-bolt for the lower block of the peak-whips to” 
hook into. Aft of the fore and main rigging, on each side, is a Z-inch 
U-shaped bolt for the boom-tackle to hook into; those forward go through 
the main-rail and key underneath, the others ave into the quarter- rail, 
On the starboard side, aft of main rigging and boom-tackle bolt, is a 
8-inch eye-bolt in rail. On top of the bow chock, on each sidé are 
two #-inch eye-bolts for the jib and flying jib sheets to hook into; these 
are located, respectively, 5 fect and 10 inches from the cat-head. q 
On each side, abreast of frames K and L, respectively, and 21 inches 
inboard from the stanchions, there are two Linch eye-bolts driven into” 
the deck (going into beam and carline), for the lower fore staysail-sheet_ 
blocks to fasten to. 
On the main-rail, inside and abreast of the lower forward dead-eye. 
of fore-rigging, on sab side, is a 32-inch eye-bolt, into which the fore 
staysail lift or tackles can be hooked. There is a similar eye-bolt on. 
each side, on the fore and main fife-rails. 
Bobstay and jib-stay plates.—The bobstay and jib-stay plates are gal- 
vanized Norway iron, 3 inches wide by # inches thick, let into the plan ¢ 
and stem, and ertenthale back onto the plank, eee through with 
1-inch galvanized iron bolts. Galvanized iron rods each 3 feet long and 
14 to 14 inches diameter are held to the plates with bolts, and extend 
forward to receive the ends of bobstay and jib-stay, the end of the for- 
mer being held by a bolt and the latter setting up on end over a rollers 
thimble in the end of the rod. z 
Gammon-strap.—The gammon-strap is of galvanized Norway iron, 3? 
inches wide and 3-inch thick; fitted at the top to receive the iron thim- 
ble over which the forestay sets up. ‘ 
Saddle-band.—The saddle-bands on the masts are of galvanized iron, 
24 to 3 inches wide and from $ to ? inches thick. 
Jib-boom guy outrigger.—The jib- Pasi guy outrigger, which exten S 
and supports the jib-boom guys, is made of galvanized iron of a special 
pattern, in one piece, 7 feet 4 inches long, 14 inches average diameter 
It is fastened by screw-bolts to a band crossing the end of the bowsprit 
Martingale.—The martingale is made of oak, 5 feet long, 4 inches in 
diameter, and is provided with the necessary galvanized iron howl 
bands, eyes, ete. | 
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: UNDER DECK ARRANGEMENT. 


(See Plates 111 to XI.) 


The under deck space is divided generally into the forecastle, hold, 

laboratory, cabin, and sail-room. 

Forecastle and galley.—The forecastle (Plate Vv), which is also used 
as a galley for cooking, and as a sleeping apartment of the seamen, the 
cook and cabin-boy, and the quarters where they eat, is under deck 
forward, and is about 22 feet long; it conforms in width to the shape of 
the vessel. It is finished with ash and black walnut, and has three 
lengths of berths on each side. There is a dish closet on the star- 

_board side next to the after berths, and a locker or closet for cooking 
utensils abaft the dish closet. The galley stove sits on a platform, 
about 3 inches high, on the starboard side next the after bulkhead. On 
the port side aft is a water-closet and lavatory. On each side of the 
forecastle is# locker seat, 18 inches high and 9 inches wide, fitted 
underneath at the after end with two drawers for clothing. The for- 
ward end of the lockers are provided with adjustable scuttles so that 
the interior may be utilized for the storage of such material as it is 
necessary to put into them. The space underneath the fore-peak berths 

is finished with closets for the storage of lanterns, etc. The table, 
which is 5 feet 9 inches long, is made with leaves so that when not in 
use it will fold around the foremast, leaving the floor space clear of 
obstruction. There is a scuttle in the floor forward and one abaft of 
the foremast, to give entrance to the space underneath the floor. The 
floor is double, being made of 1-inch ash boards over 1-inch hard pine 
_ boards; these are fastened with galvanized iron screws 2+ inches long. 

The sleepers, upon which the floor is laid, are 4-inch by 3-inch scantling 
and are supported by stanchions, cleats, etc., as needed. 

Hold.—The floors of the hold and laboratory are made of 2-inch hard 

pine, laid on sleepers which are 4-inch by 5-inch, supported by stanch- 
ions, cleats, etc., to prevent them from springing or sagging. The hold 

_ is divided, as shown in the plan. On the port side, next the forecastle 
_ bulk-head, is a retrigerator, in which meat or other stores can be kept 
cool in warm weather. This is provided with a door at top and bottom, 
and with the necessary gratings, hooks, etc. The bottom and sides of 
_ the refrigerator are covered with galvanized iron, soldered together and 
_ Well fastened, and from the after corner.a lead drain-pipe, fitted with a 
trap for draining water, leads into a reservoir below, which can be 
: pumped out through another tube into which an adjustable brass hand- 
- pump is screwed. Abaft the refrigerator, on the same side, is a cup- 
_ board or grub-locker, fer keeping food, dishes, ete. Next the grub- 
4 locker, on the same side, is a store-room or cook’s pantry, in which the 
_ stores in daily use are kept (with the exception of meats), and which is 
80 arranged that the cook may do much of his work therein. Between 
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the store’room and the laboratory bulkhead on the port. ‘side are ° 
pens, which are ordinarily used for the storage of fishing apparatus, anil 
can also be used for the storage of ice, or for icing fish, bait, ete. There — 
are two similar pens opposite on the starboard side, and in each case 
these pens are provided with piping, which carries the drainage from — 
them into a reservoir beneath, which can be pumped out by a hand. — 
pump in the same manner as that connected with the refrigerator. This — 
prevents the drainage from getting into the bilge and making the bilge- 
water offensive. Forward of the two pens, on the starboard side, is a — 
coal and wood pen, in which a supply of fuel is carried. The pens are — 
provided with sliding doors, which run in grooves at top and bottom. — 
Inside of these doors are vertical grooves in the stanchions on each side — 
of the entrance, in which boards can be slid to close the aperture grad- — 
ually when using a pen for icing fish, etc. Of course, after the fish are © 
iced, the main door is closed also. 3 
Abaft the forecastle bulkhead are the chain-lockers, previa Te. 
ferred to, in which the chain cables are stowed (see Plate v1). These — 
are separated by a bulkhead in the middle; they are 204 inches fore — 
and aft, 5 feet 4 inches long athwartship (outside measurement), and : 
extend from floor to deck, a height of about 6 feet. They are built of - 
12-inch spruce plank, and fitted with sliding planks on after side which — : 
can be removed, so that the chains inside may be reached whenever it 
iS necessary. : 
Attached to tne after side of the chain-box, 2 feet 6 inches above the 
floor, is a plain pine table for cook’s use, 4 feet 7 inches long and 2 feet 1% 
inch wide. It is hung on hinges and provided with swinging legs, so — 
that it can be let down when notin use. The after corners are rounded. | 
On the starboard side, forward of the coal pen, are a series of shelves, — 
some with holes and all provided with racks or rails, to hold firkins, © 
galley coppers, etc. } 
The well occupies the middle of the hold, and on each side of this is a — 
passage-way connecting the forecastle with the laboratory and cabin ; it — 
is 17 inches wide at the floor and 34 inches wide at top (see Plate VII). 
There are adjustable ash steps leading from the fore hold to the deck, 
through the main-hatch, on the forward side of the well. 
A harness cask is stowed on each side abaft the well, and provision is — 
made by staples, etc., for hanging harpoons, boat-masts, sprits, etc., over — 
head alongside the a The pumps are cased in with white ries a 
Laboratory.—The laboratory (see Plates vir and Ix) is abaft the — 
hold, between that and the cabin, separated from each by a bulkhead, 
access being had to the hold by a door on each side, and to the cabin a 
a door on the port side. The laboratory extends the full width of the — . 
vessel, and is 9 feet 62 inches fore and aft from bulkhead to bukheaa 
A flight of wooden steps leads to the deck through the after booby- hatch. — 
- On each side is a shelf, 2 feet 83 inches high, with an average width of 3 
feet 10 inches covered with sheet lead to make it water-tight, and fitted — 
with a low adjustable black walnut railing in front. Underneath these 
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- shelves are built a series of sliding drawers—eight on starboard side and 
seven on port side—in which are kept various kinds of fishing gear, appa- 
ratus for loadi:. -uns, flags, charts, ete. On top of the starboard shelf, 
at the after end, i io a Set of drawers—four in all—2 feet 2 inches deep and 3 
feet 10 inches long, in which are kept spare bedding, and on the forward 
end a closet with two glazed doors, and series of drawers, for containing 
medicines. The closet extends to the deck ; it is 10 inches deep and 2 
feet 10 inches wide. The drawers are cach 74 by 11 inches front. On 
the after end of the port shelf is a closet 154 inches deep and width of 
shelf, to hold the vessel’s library, and just abaft that, near the entrance 
to the cabin, is a water-closet. Across the after end of the laboratory 
is arranged a series of sliding drawers—nineteen in all—each 21 inches 
by 203 inches by 6 inches, outside measurement, to hold bottles, jars, 
etc., in which the collections are placed. These drawers are held in a 
case 8 feet 1 inch long, 3 feet 11 inches high, and 2 feet 2 inches deep. 
It is provided with four wire-screen doors that lock at side, top, and 
bottom, and it is 2 feet 14 inches above the floor. The lower drawers 
are thus high enough to receive beneath them large alcoholic tanks. 
The finish of the laboratory is generally in ash and black walnut, but 
it is Sheathed over the ceiling with hard pine, and white pine is also 

~used to someextent. The hard wood is finished bright and varnished ; 
the rest, including deck and beams, is painted white. 

The fog alarm, when not in use, is stowed back of the laboratory 
steps, next the forward bulkhead. The rifles, axes, etc., are supported 

in cleats on forward bulkhead and between beams and carlines over- 
head. The laboratory is lighted at night by a large brass double-burner 
lamp, which hangs over the starboard shelf. 

Cabin.—The cabin (see Plates x and 1x) is finished in shee and 
bird’s-eye maple, with the exception of the interior of the state-rooms, 
which is finished in ash, black walnut, and white pine, the pine being 
painted in parti-colors. The floor is similar to that in the forecastle. 
The ceiling is white pine, painted white. There are two state-rooms, 
one on each side in the after end of the cabin, and heavy draperies or 
curtains, which slide upon poles, make it possible to shut off the for- 
ward berths on each side from the rest of the cabin. 

In the starboard state-room is a writing-desk made of bird’s-eye ma- 
ple and cherry, and a similar desk is placed just abaft the after end of 
the berth next forward of it. In the port state-room, and next to the 
berth forward of it, are “drop” tables for writing. There are drawers 

underneath each of the berths and abaft them for clothing. 

There are but four berths in the cabin, but these are fitted with a de- 

' vice originated by the writer, so that they can be extended when nec- 
essary, to make ample room for two persons in each berth. When not 

in use they can be easily closed. The forward berths are also provided 

with an adjustable arrangement, for use in rough weather, to prevent 

_ the occupants from falling out. 

a There is an extension table of black walnut, 3 feet wide and 84 feet 
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* a 
long, to its limit. There is a box binnacle on the starboard side" of 4 the 
cabin, 26 inches high and 14 by 15 inches square (outside) ; the binnacle 
lamp is hung to starboard of the box so as to throw the light upon the — 
compass. On the starboard side, aft, is a sideboard and china-closet, — 
and between the sideboard and companion-stairs is a door giving en-— 
trance to the sail-room. Just forward of the foot of the cabin stairs, — 
nearly amidships, is a scuttle leading into a small store-room beneath — 
the floor. In the forward part of the cabin floor, each side of the mid- 
ship line beneath the table, is a scuttle leading to corresponding scut-_ 
_ tles in the top of the water tank. 4 
On the starboard side, in front of the forward berth, are two scuttles 
which form a cover to the bath-tub that is located beneath the floor, — 
and which is provided with proper piping for filling it from the deck. 

The cabin is heated by a stove. 

Sail-room.—The sail-room occupies the extreme after end of the vessel, — 
next to the cabin. - It has a locker built of white pine on each side,and — 
a small floor placed at the proper height; otherwise it is unfinished. | 
In this are stowed the spare sails, cordage, blocks, awnings, paints, ete. — 

Water-tanks.—Forward of the well, on each side, is an iron water- — 
tank, extending several feet underneath the after end of the forecastle — 
floor and having a capacity of about 270 gallons; the two tanks hold — 
some 540 to 570 gallons of water. Beneath the cabin floor is a wooden ~ 
tank (built to conform with the shape of the vessel, and divided into — 
two main sections by a tight bulkhead running fore and aft) which — 
holds about 1,500 gallons of water. This is connected by piping with — 
the tanks forward,so that water can be draughted from the after tank to — 
the iron tanks. It also has adjustable cross bulkheads, that are per- 
forated with holes, to prevent the water from swashing. 


8. WINDLASS AND ENGINES. 


(See Plates x1I and XIII. ) 


The windlass originally put upon the Grampus was fitted to be oper- — 
ated by steam or hand, being of the pump-brake pattern, built by the — 
American Ship Windlass Company, of Providence, Rhode Island. It © 
had two loosely mounted wild cats fitted for 1-inch or 14-inch chains, — 
and they were adapted to lock to rigidly secured driving-heads keyed — 
on the shaft and each controlled by a friction-band and lever. The- 
windlass was provided with adjustable gypsy ends to be used for warp- — 
ing and for heaving in the beam-trawl. It was also fitted with adjust- 
able whelps for the port wild-cat, so they could be put on whenever it 4 
was intended to use the steel wire hawser. The windlass-bitts were — 
bolted to an iron bed-plate. a 

It was driven by a pair of right-angle engines of 35 horse-power, : 
_ which were bolted underneath the deck upon which the windlass stood. 
The steam-power was communicated through a worm-shaft operating ~ 
upon a worm-wheel on the windlass, | 
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Fig. 1. Cross-section of steam windlass. 
Fie. 2. Bed-plate of steam windlass ; the dotted lines represent the outlines of the engines. 
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Scale of Feet. . 


Fig. 1. Plan of steam windlass, looking forward. Fic. 2. Plan of engines for windlass. 
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‘The hand-power or pump brake arrangement for working the wind- 


3 lass when steam was not used was so arranged that it could be geared 


to obtain different degrees of purchase power. 


The weight of the windlass and engines (exclusive of the 24-inch 
gypsy ends) was 5,800 pounds. The gypsy ends had a combined weight 
of 1,000 pounds, making a total weight, including these, of 6,800 pounds, 

As has been stated elsewhere, the steam windlass was removed after 
the vessel made one trip and replaced by a common wooden pump- 
brake windlass, of the type used on fishing-vessels of the same size. 
This windlass is 19 inches diameter in the middle, 14 inches on star- 
board barrel, and 22 inches on port barrel, over whelp. It is arranged 
for chain on the starboard side, and is fitted with a hard-wood jacket or 
smooth whelp on the port side for the steel hawser, which is generally 
used, though it is also adapted to a chain-cable.* : 


9. STEAM BOILER, FORCE PUMP, CONDENSER, ETC. t 


A 20 horse-power Brayton patent coil boiler was used for operating 
the steam windlass. This was 6 feet high and 5 feet in diameter; pro- 
vided with an adjustable pipe or smoke-stack, 1 foot in diameter and 6 
feet long, made in two lengths so that it could be shortened or re- 
moved altogether, as occasion required. There was a brass deck-plate 
for this pipe to pass through, and this was provided with a water-tight 
brass cover that was put on when the pipe was taken off. 

The boiler was located between the well and the forecastle; it was 
connected with a Knowles combined vacuum and force-pump (located to 
starboard against the ceiling) and with a keel-condenser. The latter 
was made of heavy 24-inch seamless brass tubing, and was 28 feet long 
outside of vessel—14 feet on each side of keel, through which it passed. 
The 24-inch pipe began at boiler-room deck (floor of fore-hold) inside 
of the vessel, and continued of that size until it passed through the 


keel and returned to enter the vessel on the port side, where its size 


_. was reduced to 14 inches diameter for suction-pipe of vacuum pump, 


and continued of that size above boiler-room floor. 

There was a brass sea-valve of 14 inches diameter, fitted with strainer 
over its end. 

The requisite piping for connecting the boiler with the steam-engine 
passed through the forecastle bulkhead to starboard of the stove, 
thence under locker seat to engine. 


10. CHAIN STOPPER. 


One of the Emery and Cheney patent elastic oman Stoppers is lo- 
cated close to the hawse-pipe on the starboard side. 


*The windlass originally put on the Grampus was transferred to the U.S. Fish Com- 
mission steamer Fish Hawk. 
t These were all removed when the steam windlass and engines were taken off the 


vessel, 
i 
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11. RIGGING. oS pg Soa ae 


The standing rigging, with the exception of foot-ropes, ifs. dines and “ 
a few pennants, is galvanized iron wire; the running rigging is. manilla, 4 
The following are the sizes of rope: 


Wire rigging: » Inches, : 
Ji stay. ane DODStAY -.. Wag -+ > - see an oes heen Be ae see ce see eee 
Forestay and fore and main shrouds -.-.--. odipa Sees See ph See Clie eee 
Spring-stay (or triatic-stay) and preventer-stay.......-- cele dpe eeoehee 
Howeprit Shrouds i. iv esse os kc} be wee bee See eee Bue beeen oe ane 

Having jib and jamper-stays 2. s<c2-6iceutm oe ee ces eaien ee > aan Dee 
DARICMODOS. G5 ooops a= Saw ements womens oooh oes emer aaa ee eee 
Inner jib-boom guys, outer jumper-stay, fore and main-topmast back-stays, 

foreboom, and fore-staysail topping-lift pennants --..-.....---- ig 5 ag ee 
Balloon-jib stay and onter jib-boom g@nys-2. 23. eee eee tee ee ee 
Main-topmast stay, ‘‘counter-stay” (from head of fore-topmast to main- 
mast-head) fore and main-topmast shrouds ....-.-.-.------.----------- 
Upper topmast stays and belly lashing for jib-boom: -.2.'i.5:.----s- sere 

a ropes: 

J7) loot-ropes and life-lines 2. <2.) Saipes snes ss oe) kee a i ayaa tae ake 
Main-boom foot-ropes and jib-boom foot-ropes.....--...-.-.----0--------- 
Ratlines, size universally used. ...-.... 1 ote ase mend, oes Gees ele eee eee 

Manilla rope: 

- Main-boom topping-lift pennant (four strands). ........---..--------2---- 
Main-boom tackle pennant (four strands)..--... Sooeae ek ee ae 
Fore-boom tackle pennant (four strands) .... 022550 0. nn ec ede ee eee 
Main-boom topping-lift rnnner. 2.5 1-25. oot nse cow eaocnp toons Bees wee 
SP AUMMEEIOR oon ou Godse Sa pinching eee us Seek Aaah pee Da Bans bs ep eee 
Tarred manilla lanyards (four strands) for fore and main ri gging Sade ae ae 
Tarred manilla lanyards (four strands) for head rigging and fore-topmast 

PACMSLAVS 2 oie 2 oa Scie ee EEE we ha oh Side om Bee Shee wee kee oe Dae ne ee 
Main sheet, fore- and main-peak halyards.:.....2..23.2.. 2.2220. ees 
Fore- and main-throat halyards, fore sheet and cat stoppers 2 ita eat epee 
Jib halyards, fore-staysail halyards, fore-staysail sheet, jib sheet, after main- 

staysail halyards, main-staysail sheet, main-boom tackle fall, balloon jib 
sheet, davit tackle falls, and reef earings ...-...----.---..--- ton eee 
Forward main-staysail halyards, flying-jib halyards, flying-jib sheet, fore- 
boom tackle fall, gaff-topsail halyards, gaff-topsail sheets, crutch tackles, 
main-boom topping-lift fall, fore-staysail topping-lift fall and main top- 

Pemnaat DAck-Bbay fall. 22.0 esct ck Peele eeee nae Bee ee Dee eee 
Fore-staysail and jib down-hauls, fore-boom topping-lift fall, fore and main- 

peak down-hauls, gaff-topsail tacks, reef Beh main- peak and fore- 

peak whips, and foot lacingsfor’sails 052.) 22-6 psu. 2 342 oves ceeeeeee 
Balloon-jib halyards, flying-jib down-haul, fore and main gaff-topsail clew- 

es, Ane Fib-Shops =o. cin. u Secs ene Sasinet Woe ae Bae sae eee eee eee 
Head lacings for sails and sail gaskets...---.........------ tae es HERE ET ni 
The pennant halyards are special size, cottion line, made for that purpose. 


12. BLOCKS, TRUCKS, LEADERS, PINS, ETC. ; 


The blocks are, generally, made of ash with lignum-vitae sheaves, — 
provided with iron or patent bushings, as specified in the list, and steel | | 
pins. The straps are generally galvanized iron, and are inside of the a 
Shell of the block. A few of the blocks are made of lignum- vitae as 
indicated, and in some cases iron sheaves are used. PY 
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| - List of blocks, etc. — . Size. 

fe: MAINSAIL. 
AS . | Inches. 
i! Perea tiiLatelh pols c./2: Ree, Eerer rn Abed mhsctnavaspasivtiemet enemas 12 
2 Single-fold main peak .......--...--------+--+0--+-+---- eR ewes acta dente 12 
ee UTM TRIE Ate eo as- ace 2 Sook ic- cac cease cer ss sc-cdwacanddadccasue 12 
EE are) TEN NING TO ONY 21a) fatale < Sano S octee oie own ce pao d ae Se cadwontilesemacs th. 12 
er Cee OOD 2 re tieilg ewe oie nle Sibi aan denn Serena seen ueceeacat smaderemnat 12 
- 1 | Two-fold main-sheet (lignum-vita) ..-..--.-...-.- +--+ 22. eee eee e eee ween wees 12 
1} Single-fold runner main-boom topping-lift.....-...-..---..------.----..002-- ; 
1 | Single-fold upper main-boom topping-lift...-...--......+-------+----- eee eee. 8 
eR FOr IMATE DOGG WEMIDS tapes saan eae ere cs calds ne ceweceetcecereencswene 7 

: 1 | Single-fold main peak down-haul...... .-....-..---. +--+ +22 eee eee eee ee eeeeee E. 

' 2 | Two-fold main crutch tackles -...........---.2+. 22-2022 - 2s een e ne eee ee ene ee 7 

See sin @le-LOld Win Crnten GACKIES. 22 — oss esos nee ccc ee es wees nes since cine’ 7 
oe) Pwo-fold main-boom tackle. .-. 2-212. 1, anne wen eee eee eee nns 9 

Sere Siielotold Minin-beoMl tackle. (ooo. ooo acc. wei cee e ec ee ne eee een see tueek 9 

Pe LwG-tOld Anat, VOCE TACKIO. occciaes owirtiae ccc sa cfcc cn vacclesceccecclveesasnceenees 6 

-— pt | Single-fold main reef tackle .....--...-.-....ncecees a eee Mert tk Aiea fies eo! 6 

_ FORESAIL. 

Brig fore WON teen a coe ae ence cc yocccscanccaevcvaccescs 12 
2 | Single-fold fore peak ....-......022 22-222 seen ee ene eee ee cece eee e eee eee eee ee 12 
nee IGE TOUS GUO) fe a Sn oan wee Se er oslo nin wigdietwemmine nc cevenescectaqersensses 12 

Se CETL SRT C-RNGOU Soe nic os «cic ge Sele cere ne tm aweccdsccaccccaccusccsvcccss 11 

ane | oixele-tola fore-sheot, (igiwam-Vite@) . 2. . +. - 26. ene nce ss ance enes aces cecces 11 

es | 5incle-rold fore boom toppime-lift._- = on 2 sn ence do wees ence see e ween ee eeee 8 

2 Single- eer Some ee WA ene pea thas seta disease ap aes cas cleane cosenemees 7 

Seen T WOO F0TO-DOOM) TACKIO ois. occa enw ode e eae ncwmes cenced so ecesceuane if 

me. Single-fold fore-boom tackle .-.-. 0... .....000.s.ccceencaees a ee ar 7 

4 FORE STAYSAIL. 

e Sean) wmeie-fola fore sidysail Nalyards, 22.62. <2 5. sec ne - ewww ene eee eene eee 9 

See LwWertOll 16re Stay Gall, NALVATOS .- Se. ac sano ease dace peas eee nec cceses wenees 9 

md | Sinele-fold fore staysail down-haul ...2-.....---.---2-6--ceconscecec cnc ncenee 7 

6 | Single-fold lignum-vitz (round) staysail sheet ............... Maat am ater aiken 8 

eer) sinsie-10ld toppine-litG DIOCKS <8. <-- ce irae sce weenne ccesseccccasccceens> 8 

A JIB. 

2 OSI larg SP AETP SS Ser agen i gk BO re 9 

Be Me-N Ly CO WiMAO cing Soc ak civ lacdwatterccscecencctaccenseans caccee 6 

e .2 ee veneer vile (round) ot Re ee aaa Seep tae ee uae 7 
| FLYING JIB. 

Pe EREere-1Ol0 A VINE-JID NAlVATAS. ~ corso oh. wae sec vias c dc eeewesietensseneee conane 7 

fn oSinwle-told fiyine-jib down-haul.w.-<. 2... 2. oe2 cone ee ee cere cece ences 5 
_ 2 Single-fold flying-jib sheet (round) .-.... ERMINE pists, Oita w « ntis oa nigel aie ao 6 
ey ‘JIB TOPSAIL. 

4 mennanele-fold jib-topsaall halyards — 2. 255... 0.-. eee ee eee were ne cane eeencs 6 
. Single-fold jib-topsail down- Dre WRMMNn sate EU 7b. a. ae ae 5 
== FORE AND MAIN GAFF-TOPSAIL. 

-2/| Single-fold Eee ONDE DER 2 Re Ses es nics Sewn ve a wale Ss Soa ele 7 
% eoold) Santopeal Walyards 220,22 2020. ces awen oF ean nceneneeaes.<ct 6 
fe oincle-fold pafi-topsail clow-lines..-. 2.2... 22 .--2--canwee coce ne wennee enero ee: 4 
BUTCAS OF} SOLS WITH BUCAVES ooo as cc cwe sec cee vee e cenmnc cece ncncbelccsctececs|- ; 
. MAIN STAYSAIL. 
2 | Single-fold staysail [kg LIS tet epee UE RRR RT SCRE Ole Die i OLE 7 
RIE SSRN Ate eran eas ic” sald eu ee haw te naunana| ek meee 
MISCELLANEOUS. 
Locust ES 8O-A Cs aRe Be Oe oP ee eee or eaten Pit Soar, bannato 
IERIE = 2S ES Ok oe ic Warum ee oe ws. oA Gack ea Sheet ee | eatdan 
SECO err MOR TOM PANS, Los ok os owe cis awe me ewuue ce eeu ade cnewecs can|ncaveee 
Nn OR ReMi) n on OSGeo foe oedema es Waters cenbesse neces 
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Lightning rods. ET aie g rods extend from the top mast heads to the 
water on the starboard side, passing through fair-leaders on the top-_ 
mast back-stays. The rods are flexible copper wire rope, with Coppel ; 
tips extending above the trucks about 6 inches. The lower eads are — 
coiled up and tied to the back-stays, 7 or 8 feet above deck, exceptin 
stormy weather, when they are unloosed and thrown into the water. 


13. SAILS, SAIL-COVERS, AND AWNINGS. 
(See Plate XIV.). 


The original suit of sails, sail-covers, and awnings, were made of — 
medium-hard Woodbury duck of the ordinary width, and of the fol- — 
lowing thickness : Foresail, fore staysail, and riding-sail, No. 0; main- 7 
sail and jib, No. 1; flying jib and sail covers, No. 6; fore and main 
gaff topsails, No.8; main topmast staysail, No. 10; balloon jib, 8-ounce 
duck. 

The sail-covers and awnings are made of cotton duck. . 

The awnings are made in two sections to extend from foremast to _ 


A second suit of sails was made of hard Woodbury duck, 14 inches — 
wide, and of the same thicknesses as those given above, with the ex- a q 
ception of the foresail and fore staysail, which were made of No. 1 can- — 
vas. No riding-sail was made in this suit. All the sails, sail-covers, — 
and awnings, aS well as a portion of the running rigging, have been ; 
- treated with Nelson’s preservative for preventing rot and mildew. 


& 
14. ANCHORS AND CABLES. 


The anchors are of the special pattern used on fishing vessels, hav- 
ing large palms and long shanks, the latter designed to receive 
wooden stocks. The kedge, however, is provided with an iron stock. — 
Two of the anchors weigh 700 pounds; a third anchor 500 pounds, ap- — 
proximately, and the kedge weighs 200 pounds. The chain cableis — 
l-inch, barred ; in two strings of 60 fathoms each. The hawser is the a 
Bullivant elastic steel-wire cable, 1 inch in diameter. There are 400 — 
fathoms of this, of which only 175 fathoms have yet been used. aq 


- Ss”, 
4 , 


15. COLLINS’ IMPROVED MARINE DRAG. ay. 


a 
a 


This drag (or drogue) is made of galvanized iron and canvas. The ~ 
frame consists of a stout hoop of round galvanized iron, jointed so that — 


is fitted with lugs, into which are fastened the cross bars that keep it — 
distended when rigged, and to four other lugs are attached chains, that — 
together form a bridle from the four quarters of the hoop and join, at a 4 
- common center, to a large swivel which is fitted with a big thimble into 
which a bec can be bent, 
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aE SAIL PLAN 


Designed by J. W. Collins. 
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- othe hoop is attached, by sister hooks, a deep canvas bag, shaped 
- like a skull-cap, which will fill with water when thrown overboard and 
hold the vessel steady, nearly head to the sea and wind, and with only 
a moderate leeway. The drag, when in use, is secured to theend of a 
 hawser, and it can be suspended at any required depth by means of a 
buoy. A line is attached to the bottom of the bag so that it can be 
_ tripped and easily hauled in when its use is no longer necessary. ‘The 
advantages of this drag are that it is always ready for use, being easily 
adjusted in a few moments when needed; that it can be unrigged and 
stowed away when not in use. 


Fic. 2.—Collins’ improved marine drag. 


Dimensions: Circumference of hoop, 18 feet; length of cross-bars, 5 
: - feet 104 inches; size of iron, 14 inches; len eth of bridle-chains (each), 
_ 6 feet; circumference of bag, 19 feet; depth of bag, 4 feet; canvas 
(No. 1), white cotton duck. 

This drag was designed to insure the greater safety of vessels in heavy 
gales, and also to prevent them from drifting so rapidly to leeward as 
they usually do when itis not employed. It is secured to a hawser or 
chain and paid out from the bow of the schooner, the distance varying 
from 25 to 75 fathoms. A bag containing oakum saturated with oil 
can be used, in connection with the drag, to smoothen the sea, and thus, 
_ toa still greater extent, insure the safety of the vessel. 
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Collins’ patent aay -alarm.—(See fig. 3.) This consists of an n upright ; 
cylindrical bellows of stout grain-leather, supported by and working 
upon three brass rods which are fastened at the lower ends to a culrae ; 
ized iron pedestal, and the upper ends of which are secured, by means 01 4 
screw-caps, to an iron. top, to which aiso is attached the upper part of 4 
the bellows. This cap piece is surmounted by a cone-shaped top, hav- 
ing a hole in its apex into which is screwed a large reed horn fitted with — 
a revolving top or cow] by means of which the sound can be thrown in — 
any desired direction. There are three of these horns, so that in case © 


one is injured it can be instantly replaced by another. = 


Fic. 3.—Collins’ patent He horn. .% 


The bellows is collapsed or distended by means of an iron lever | 4 
working on a hinge attached tothe base. By moving this lever the 
air in the bellows is driven through the horn at the top with great force. 
A very heavy sound is obtained, while the horn can be blown to its full- 
est capacity with very slight Seanion on the part of the operator. 

This implement was originally designed for use on fishing vessels, 
especially such as are employed in the trawl-line fishery; it is adepiae 
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fo 3 ruse on all classes of vessels. Dimensions, diameter of base, 2 feet; 
eee 4 inches;* diameter of top, 19 inches; diameter of hallows, 
5 inches; height, 20 inches; height of cone, 645 inches; diameter of cone 
a base), 9 trclies * thickness of brass rods, five-eighths of an inch; 
length of lever, 4 feet. 


Tin fog-horn.—There is a common, reed, tin fog-horn to be blown by 
the mouth. This is about 3 feet 6 inches long. 


C.—BOATS AND LIVE CARS. 


_ There are five boats, namely: one purse-seine boat, one stern-boat or 


live cars. { 
y 17. SEINE-BOAT. 

- The seine-boat is like the ordinary type used in the purse-seine mack- 
erel fishery. Itissharp forward and aft, and is carvel built. Theframes, 
gunwales, etc., are of white oak, and the planking is white swamp ce- 
dar, fastened with the best quality of galvanized iron. The boat is fit- 
ted with special galvanized malleable iron appliances, as specified in the 
letailed description. She is provided with a schooner rig of spars and 
sails, and carries, when sailing, a jib tacked down to the stem-head, a 
loose-footed gaff foresail, and a sprit and boom mainsail, the latter be. 
ing much smaller than the foresail. The foresailas bent to hoops, and 
ias two reefs init, The mainsail and jib are not provided with reefs. 
The sails are made of cotton drilling, and, like the sails of the vessel, 
lave been treated with Nelson’s anti-mildew preparation. They havea 
otal area of 50 square yards. All the spars are of spruce. There are 
special casings under the thwarts into which the spars are stepped so 
that the latter can be put in or taken out without interference with fish 
or nets that may be in the boat. The latter is fitted with an oak rud- 
der that can be used when sailing, and which is hung by gudgeons to 
Straps that are attached to the stern-post, and so formed as not to en- 
tan igle the seine when the latter is being used, at which time the rudder 
eontung. The boat is also provided with a white oak, brass bound, 
vater-breaker, holding 5 gallons. 

“The following is a detailed description of the boat: Length, over all, 


from top of keel to top of gunwale, amidships, 2 feet 6 inches. 

‘Keel. —The keel is made of oak intwo parts, commonly called “ part- 
ers” or sister keels. The lower or outer portion is 24 by 23 inches. 
y The inner “ partner” is 43 by Linch. This is nailed to the taper part 


Stem and stern-post.—Of ‘‘ pasture” white oak; bent to the proper 


a rm, the upper end of each nearly perpendicular, and from thence curv- 


3 he thickness of iron averages about three-sixteenths of an inch; the thickness 
gi yen above relates to the vertical dimension of base. 
—&wL Mis. 183—-30 
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dinghy, and three dories. Besides these, there are three boat shaped — 


33 feet; breadth of beam to outside of planking, 7 feet 2 inches; depth 
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ing to meet or intersect the keel, to which both stem and stern-po 
joined by a splice, with a pnp over the splice, and bolted tog 
with galvanized iron bolts 4-inch diameter. +e 
Aprons.—It has a white vine apron 24 by 3 inches, bent to fit inside 0 
the stem and properly fastened ; also a similar apron, 14 by 3 inches 
bent and fitted inside of stern- post: ) 
Ledges.—There are ledges between each timber, from the fifth timbes 
from the bow to the fifth timber from the stern; these are oak, {-inch 
thick and averaging 7 inches high, and are fitted to the plank and ¢ on 
top of keel; the top of each ledge to receive the platform. 
Frames. _'The timbers are made of white oak butts, steamed and bani t 
to the proper curve, 14 by 12 inches, and are notchéd over lap of top D 
streak. They are spaced 12 Giehes from center to center ; are nailed on 
each edge of every streak, the nails going through plank, battens, and 
timbers; and the foot of the timbers are fastened through back to rab- 
bet or upper portion of the keel into the lower or outer keel. | “a 
Plank.—The plank are of white swamp-cedar 5%; inch thick, and have 
had at least two years atmospheric seasoning. 
Battens are of elm; they lap 7 inch on each edge of plank—either side e 
of seams—and are 5%; inch thick. - 
Ribbands.—The lower chafe ribband is three-fourths round, 13 inches 
wide by {inch thick, and made to fit under the upper itis at of plank, 
The top ribband is 3 inches wide by 1 inch thick amidships, tapering t d 
2 inches in width at either end; it is nailed at the ends, but amidships 
it is bolted through the gunwale and forelocked on the inside, and the 
lower edge is riveted through plank and timber heads, ; 
Risers are of spruce, 4 inches wide by ¢ inch thick. 
Ceiling is =°;-inch thick; in narrow strips, and closely fitted from gun. 
wale to riser (or rising) and from riser to platform. F 
Platforms.—The platforms are of white pine + inch thick, laid on tog 
of the ledges. There is a forward platform extending from forwea C 
thwart to stem, and dropped 5 inches below the thwart. The afte: 
platform commences at the bulk-head, at the fore part of the stern deck 
and extends to and covers the after Gerais there is a bulk-head fron 
this after platform downward to the lower e main platform. r 
Thwarts are of spruce, 13 by 8 inches, except the midship thwart i 
which the pursing davit is acuds which is of oak. 4 
Knees are of juniper 14 inches thigh: with the horns finished 13 incl 
these are bolted chesael ribband, eebalas and the head or horn of th 
knee; also one bolt through each knee, the chafing ribband, plan 
Einper, and ceiling. All these bolts are forelocked over rings. i 
Breast-hook is of galvanized malleable iron, with one bolt through i ts . 
throat, thence through apron and stem, and riveted on the outside. I 
has three bolts through each arm. ota 
Stern-hook is of galvanized malleable iron, and fastened in thes same — 
manner as the other. im 
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Stem m-Cap is of malleable galv anized i iron, of suitable size and shape to 
cover stem-head, rounded off to prevent its marking the vessel, and has 
‘fle anges.on either side to take the wear of towing link. 
_ Stern-deck.—There is a stern-deck of 47-inch white pine (except the 
-after-piece, which is of oak, to support the after ring-bolt) fitted to top 
a of gunwales, and extending from stern-post to the bulkhead of the upper 
_ after platform. 
Thwart stanchions.—There is an eight-square ash stanchion, 14 inches 
. “diameter, under each of the four thwarts known as the second, third, 
- fourth, and fifth thwarts. 
Be: Pump.—A wooden pump of the ordinary pattern used on seine-boats; 
this is fitted with a spout to carry the water over the boat’s side, and 
_ has a galvanized iron spear and box, the latter properly leathered and 
fitted for use. 
Thwart knees. The first, second, and sixth thwarts each has a single 
knee at either end, and the third, fourth, and fifth thwarts have two 
knees at either etd of each thwart. 
q Gunwale supporters—There is a gunwale supporter, of galvanized 
“malleable iron, on each side of the boat; this is bolted through the gun- 
wale and upper ribband, and also has cae bolt through the lower or 
by ribband. 
Butt clamps.—There is a clamp on each butt of the planking. This 
¢ clamp laps far enough over the ends ofeach plank, so that two rows of 
nails may be driven into either end of the clamp. 
 Calking.— All butts, wood ends, and garboard seams are calked with 
( cotton. : 
Plank fastening.—The planking is nailed through the edge of each 
Iiteak to the battens, and has three nails in the space between two 
i imbers, these nails being 4 inches apart. 
_ Hooks and garboard jumpers.—There are two natural-growth juniper — 
hooks, bolted through keel and nailed through plank streaks. There 
ae six garboard jumpers in each end of the boat, extending from 
the keel upward over three streaks of plank on each side, these jumpers — 
be being fastened to keel and plank. 
Hoisting ringbolts—There is a hoisting ringbolt of galvanized 
a wrought-i iron forward and aft. The bolt at the stern goes through the 
after deck; the lower end of the bolt is flattened and pierced with two 
holes to receive bolts that secure it to the stern-post. 
— Rowlock sockets.—There are eight sockets for the rowlocks, each 
secured with four screws. These sockets are of galvanized iron. 
_ Fastening of ledges.—The ledges are nailed diagonally through the 
Jottom into the keel, and through the planking and battens into the 
B iges, the upper ends having rivets turned down so as to form a 
elench. 
| 7 Painting, ete—The boat is painted with three full coats of paint 
inside and out. The bottom, outside, below water line, is painted with 
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built of seasoned white and grey oak and white swamp-cedar, fitted to’ 


bearded up on outside 14 inches to 12 inches. 
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pure Wroneh verdigris. The inside of the plang ne (3) 
ceiling, is payed with bright varnish, with enough dry paint: ‘ 
with it to makea heavy body. The acler of the boat is as follows: 
bottom, below water-line, green; the bends, white, with vermilion 
Stripe; the top streak, gunwale, and inside top work, as far cove = 
the lower edge of risings, straw color; the platform, green, and the 
ceiling amber color. - 

Oars.—The oars are straight-grained white ash, of the following 
dimensions: One steering oar, length, 16 feet; two rowing oars, length, 
14 feet ; four rowing oars, length, 13 feet; ino rowing oars, ie 12 
feet. 

Fittings. —The boat is provided with the following articles of equip- 
ment. All these implements are. of the best galvanized malleable or 
wrought iron: ; 


10 row-locks, of seine-boat pattern. 4malleable iron pursing-blocks, wit 
2 patent steering row- locks. 5-inch wooden sheaves, and brass pat- 
1 pursing-davit, 22 inches long. ent-roller bushings. : 
8 oar-holders. 1 davit-guard. 
1 tow-link, with hooks. 2 pursing-cleats. 
1 side-link, with eye. 4 eye-plates for oar-holders. 
1 towing-pin. 2 eye-plates for leading-blocks. 

. 18. DINGHY. 


The Dinghy is an open, carvel-built, square stern, keel boat. It ial 


pull four oars, fastened with copper; all fastenings are riveted over 
copper burrs on the inside. She is sloop-rigged, carrying a loose- 
footed sprit mainsail and jib, the latter tacking down to the stem-head. — 
The following are the detailed dimensions: Length over all, 17 feet; 
breadth, 5 feet; depth, 2 feet 1 inch. a 
Keel, of oak, 24 inches deep by 1% inches wide. 
Stem, oak, sided 3 inches, molded 2 inch back to 1% inches. “9 
Stern- aS sided on bottom end 6 nce tapered to 13 inches on tops 


Stern, oak, 12 inches thick. 
Floors, me 1 inches by 14 inches, tapering at upper end to 14- inchely 
Frames, white oak,-steamed and bent to proper form, 14 to 13 inches 
at bottom and bilge, tapering at top to 1} inches, and spaced 12 inch 
from center to center. 
Gunwales, oak, 12 inches by 12 inches. ‘ 
Planking, topstreak of Hlcae grey oak, 2 inch thick; remainder ¢ of 
plank white swamp cedar, well seasoned, 3? inch thick. se 
Ribband for thwarts, of oak, 14 inches by 3 inch. BS 
Stern-sheets and thwarts, of ash, 14 inches thick. 
Thwarts, 8 inches wide. Stern-sheets vary in width from 9 inches to 
about 1 foot. There is a turned ash stanchion under the center of each 
thwart, tosupportit. Each thwart has two juniper knees on either end, 
to hold it in place. i 
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Grating gs. —There i is a grating forward, flush with the bow-thwart, and 
or ne aft, under foot. They are made of ‘ish and black walnut. 
_ Backboard.—The backboard is made of black walnut, and has on it 
A the vessel’s name in gilt letters. 
a Footlings and ceiling.—There is a foot-board extending fore and aft, 
excepting in the bailing well. On either side of this the boat is ceiled 
up to the floor heads.. The foot-board and ceiling has a fastening in 
each timber. 
_ Stretchers.—There are four stretchers of oak, 1} inches square, to 
_ brace the feet against while rowing. The ends of these rest on cleats 
on the side of the boat. 
_ owlocks.—There are four thin wooden cleats, two on each side, to re- 
7 ceive the metal socket into which the fawloeks go. The rowlocks and 
sockets are made of polished gun-metal. | 

Ring-bolts and hoisting irons.—The ring-bolts and hoisting irons are 

of galvanized wrought iron, and riveted through the stem and stern- 
post. 
- Stem-band and Rudder-braces.—The stem-band and rudder-braces are 
made of brass. 
_ Rudder.—The rudder is of oak, fitted with brass gudgeons and brass 
yoke. 
_ Mast-clasp.—The mast-clasp is made of galvanized wrought iron, with 
eye on hinge, so that it can be unhinged from the thwart when it is 
necessary to take the spar down. 


ash pole 6 feet long. 

_ Oars.—Of ash; ends of blades coppered to prevent splitting. 

_ Spars.—Mast, of spruce, 16 feet long, with sheave at upper end for 
jib halyards. Sprit, of spruce, 16 feet long. 

_ Sails.—The sails are made of boat drilling, and have the following ais 
m ensions: Mainsail luff, 13 feet; leach, 174 feet; head, 7 feet; foot, 
114 feet ; jib-leach, 104 feet ; ae 4 feet; luff, 114 Feet. 

Painter. —The painter is eas as, 25 feet doug 24 inches in cir- 
eumference. 
19. DORIES. 


‘The dories are of the ordinary type used in the Bank fisheries, so far 
as s form i is concerned. The frames, stern, stem, and gunwales are of oak, 
the : bottom of pine, and the planking of pote white swamp-cedar. 
uy They are fastened with galvanized wrought-iron nails, and built with 
four streaks instead of three as is the commonrule. Each dory has three 
ac justable thwarts and three partition boards or kid boards of pine. 
The length is 15 feet on the bottom, and about 19 feet 4 inches over all. 
"Each boat is provided with the following equipment: three pairs of 
9-foot ash oars; eighteen oak thole-pins; one bailing scoop; one white 
oak, brass-bound, 2-gallon water breaker; a painter, 5 fathoms long, of 


_ Boat-hook.—The boat-hook is of polished gun-metal, fastened to an 
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2-inch manilla rope; stern becket of the same kind of rope. _ 
plug made to fit into 14 inch hole, provided with plug-line and be 
one mast, of spruce, 15 feet long; one spruce sprit 15 feet long, 
one ea tontad sprit sail of white cotton drilling, having the follow 
dimensions: Leach, 163 feet; luff, 13 feet; foot, 14 feet; head, 6 fe 


20. LIVE-CARS.* ee 


There are three of these cars, each a duplicate of the others. The : 
length on the bottom is 13 feet; the construction the same as that « of 
the dories. The shape is like the dory, except that the stern is sharp, 
being a duplicate of the bow, and the beam and depth are somewhat ut 
greater in proportion to the length. a 

The frames, gunwales, stem, and stern-post are oak; planking, while 
cedar ,%-inch thick; fastening, galvanized iron. They are provided 
with chafe-ribbands Peet stem to stern on each side along the outside 
of gunwales. a 

Each car is fitted with a cover of heavy nobus. made of four-cord 
marline, which fastens to brass screw-eyes underneath the gunwales ) 
the eyes being placed six inches apart. The forward end of this net 
cover is so arranged that it can be quickly and easily loosened to admit 
fish. 

There are six 7-inch holes in the bottom and as many sila holes | 
on each side of each car to admit a free circulation of water. _ 


a 
D.—APPARATUS FOR FISHING, COLLECTING, ETO. 4 

21. BEAM TRAWL. 4 
(Plates XV and XVI.) . 

The net and head-irons for the beam trawl were imported from 
Grimsby, England, and are of the usual pattern employed in the fish- 
eries of the North Sea, They are intended to fit a 30 foot beam, and are 
smaller than those used on the larger class vessels which carry a trawl- 
beam of from 45 to 50 feet in length. i 
The head-irons serve the various purposes of weights to sink the1 net 
and beam, of runners to facilitate the passage of the apparatus over the 


<3 


_ * The live-cars were built for the purpose-of keeping alive cod and other fish hia 1 
might be caught on trawl-lines. It was intended that they should be used in con- 
nection with dories, being held alongside of the latter while the lines were ha in, 
so that the fish might be easily put into them. id 
It was found on trial, however, that they were difficult to manage ina rough s 
such as is commonly met with in winter, off the New England coast, where it y 
necessary to use the cars. Being full of water, and therefore heavy and loggy, thes ey 
would bump heavily into the dories, and, when taken alongside the vessel, would 
frequently dive beneath her bottom as she rose on a sea, and were hard to handle 
and hoist on deck. After using them a short time, they were superseded by s out 
net bags, which proved eminently satisfactory and serviceable. iam 
For other fishing, these boat-shaped live-cars are useful, and are found especia 1h 
so for sea bass, scup, and lobsters. 


PLATE XV. 


Grampus. 


Report U. S. F. C. 1887.--(To face page 34.) Collins. 
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DIAGRAM OF BEAM-TRAWL. 
1. Forward bridle. 4. Beam. 7-7. Wings. 10. Flapper. 
2. Dandy bridle. 5. Head Jine. 8. Baiting on top, belly under- 11. Cod-end. 
3. After bridle. 6. Square of net. neath. 12. Poke-line. 
9-9. Pockets. 13. Cod-line. 


A, A. Where the net is sewed together to form pockets. 
B, B. Where the square joins the baitings. 
d, d, d. Foot rope. 
i, E, E. Grommets. 
Drawn by J. W. Collins. 
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2 Bscnd. iii of a support to keep the bean above the bottom and distend 
the mouth of the net. 

The beam is of oak, 30 feet in length and 6 inches diameter. The ap- 
"pearance of the trawl, when rigged, and its several sections are shown in 
Plates xv and XVI. 

_ The object of having a beam trawl of this size is that the tility of this 
_ form of apparatus for commercial fishing off our Atlantic coast might be 
fairly tested by the Grampus. Reference is made to Vol. VII, Bull. U.S. 
- Fish Commission, pages 289 to 407, for information concerning the beam 
_ trawl and its use in European waters. 


22. THE PURSE-SEINE.* 


_ The purse-seine is similar to those used by the New England fisher- 
men for the capture of mackerel. It is 150 fathoms long, as hung, and 
is 700 meshes deep, the mesh being 2 inches, stretch measure. The 
seine is composed of several sections. A small section in the middle 
‘termed the “bailing piece,” which is 500 meshes long by 200 meshes 
deep, is made of number 20-12 twine. The rest of the bunt is made of 
“number 20-9 twine. On each side of the bunt is a narrow strip 150 
meshes wide by 685 meshes deep of number 16-6 twine. The wings are 
made of number 20-6 twine, each of them being 165 yards long in the 
web, and 685 meshes deep. There isa border along the lower edge 
of the wings 15 meshes deep made of number 20-9 twine. 

_ The seine was tanned and then tarred to preserve it. The object of 
doing this was to prevent it from heating, which might be the case if tar 
only was used. It is hung in the usual manner. Small galvanized 
iron pulleys or purse-blockst are used on the bottom instead of rings, 
for the purse-line to reeve through. 

The following are the approximate weights of the various items enter- 
ing into the construction of the seine, exclusive of the purse-blocks: 


; Pounds. 
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This makes a total of 1,135 pounds. If we add to that the probable 
weight of the purse-blocks, about 50 pounds, it wiH make a total of 
1,185 pounds. The net, when it is putinto the water and wet through, 
; will weigh from 400 to 600 pounds more. 


fe *The purse-seine used on the Grampus was orginally made for the Albatross. It 
w as not, however, used by the latter vessel, and when the Gr ampus was built it was 
ansferred to her by the Commissioner. 

2 All of the twine is hawser laid twine, made of the best Sea Island cotton. 

_ tThese are the invention of Captain George Merchant, jr., who made the seine, 
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23. DREDGE. 


The dredge used on the Grampus is the ordinary type cuploy aaa 
naturalists, a pattern which was long since adopted in Hurope ann 
America. Itis of the size commonly called “ boat dredge,” being smaller 
than the “‘ship’s dredge,” from which it differs only in dimensions. It 
is composed of an iron frame to which is attached a net bag, the latter 
being covered by a bottomless canvas shield to protect the net from in- 
jury by chafing on the sea bottom when being towed. ¥ 

The frame consists of two jaws joined together by an iron stud ateach — 
end, which is welded to the jaws, the latter being so arranged that they — 
hate at an angle of about 12 degrees. | 

The frame is 18 inches in length, 54 inches inside, and 73 inches be- 
tween the edges. The jaws are 24 inches wide and one-half inch thick; 
the bridles are 16 inches long. q 

The net is 24 feet long, has 2 or 3 meshes to the linear inch, and is — 
closed at the lower end, so that it is approximately conical in form. — 
The net is fastened to the iron frame by a lacing that passes through a ~ 
series of holes in the back of the jaws. The canvas shield which pro- 
tects the net from chafing is laced through the same holes. 

The towing-line is bent to one of the bridles only, the other bridle 
being held by a smaller piece of line, or by a seizing, to the tow-rope or © 
the bridle it is fastened to. This arrangement is necessary to prevent — 
the loss of the apparatus when it comes in contact with stones or other 
obstructions on the bottom, since the seizing will break under a heavy 
strain and thus allow the dredge to be pulled up end on, in which posi- 
tion it is most liable to free itself. 


24. “‘GRAMPUS” TOWING-NET. (See fig, 4.) 


The large surface towing-net used on board of the Grampus was de-— 
vised by the writer with the object of securing an apparatus which 
would be convenient to stow away on board the vessel, and one which 
would also prevent the escape of such animals as entered it. It con- 
sists of a hoop-shaped frame made of 3-inch iron, jointed in the middle 
so that it may be folded together for convenience in stowage. The 
diameter of the hoop is 5 feet. The net, the mouth of which is laced 
to the hoop by a roving, is cone-shaped, with an interior funnel-shaped | 
net that forms a pocket at the lower end for preventing the escape of 
such animals as enter the apparatus. The lower end of the net is 9 
inches broad when open, and is so arranged that it can be tied up with 
a string that passes through the meshes on the border, and is intended to 
be unloosed to let out the contents. The mesh of the net is 3-inch, 
stretch measure, next the hoop, tapering to 4-inch at the lower end or 
apex of the cone. The two lower rows of meshes are made of heavy 
twine to stand the strain of being tied up. When in use a rope bridle 6 
is attached to the hoop with a thimble in the center for the towiay 
rope to bend into. s 


—_ 


Report U. S, F. C. 1887.—(To face page 36.) Collins. Grampus. PLATE XVI. 
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ees | 95. CIRCULAR HAND SIEVES. | 


Hand sieves are used on the Grampus for washing such material as 
-is brought up in the dredges. 

“In working over small quantities of material, especially in search 
of the smaller organisms, circular hand sieves, in esis, have been em- 
ployed by the United States Fish Commission, of the same general pat- 
tern as those described by Sir Wyville Thomson, in Depths of the Sea. 
- These have usually been constructed with wooden frames, in nests of 
three to five sieves. Quite recently the wooden frames have been 


Fic. 4.—Grampus towing-net. 


_ changed for others of galvanized sheet-iron, with good results. The 
_ old style of wooden frames, after a little use, lose their regular shape, 
_ will not nest snugly, and the beading, which runs above the wire bot- 
- tom, is constantly becoming loosened and catching and concealing 
_ Inany small objects. The metal sieves are made in nests of three or four, 
5 one of the former and smaller nests being exhibited. In this, the lower 
_ sieve measures 10 inches in diameter in the inside, the middle sieve 92 


— smooth and without angular projections on their inner surfaces, and fifos 


nes 


pee se Sa isaac 
‘ , Mayle 5 ane -~ 
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eters being equal to about the iekenemt of te iron. The lower 3 
has a height of 34 inches, the middle sieve 23 inches, and the upper 
sieve 42 inches. In the lower sieve the netting is raised three- fourths 

of an inch above the bottom, but in the other two it is flush with it 
The lower netting is of copper, with 38 meshes to the linear inch, and 
on account of its lightness is strengthened underneath by a cross frame- 
work of moderately heavy wire; the second netting is also of copper — 
wire, with 8 meshes to the Hite inch, and the upper is of galvanized — 
iron wire, with two meshes to the linear inch. The several sieves are . 


snugly together. They are prevented from nesting too deeply by means ~ 
of a wire bent in around the outer sides of the two upper sieves, 143 
inches above the bottom. This affords interspaces of about an inch — 
between the nettings of the several sieves. The rims of the sieves are 
strengthened with wire, and the handles, which stand upright, are of 
such lengths that when the sieves are nested they reach to the same — 
height, and can be grasped together. The nests of three sieves may be — 
worked in a large bucket of water, but those of four sieves are larger, — 
and require at least a small tub for their use.”—Rathbun, Bull. 27, Uy 4 
S. Nat. Mus., 1883, 576. 


26. TANNER SOUNDING MACHINE. 


This machine, which is the invention of Lieut..Commander Z. L. 
- Tanner, U.S. N., was originally designed by him for service on board of 
the U.S. Fish Duane steamer Fish Hawk, where it was used i in 
depths not exceeding 800 fathoms. On the Grea it is not used in 
depths beyond 600 fathoms. It is located, when in use, alittle forward — 
of the starboard main rigging, but owing to the fact that it is liable to 
injury in that position it is generally kept below, excepting when re- — 
quired for sounding. This apparatus has been fully described and fig- — 
ured by the inventor in the annual report of the U. S. Fish Commission — 
for 1881, pages 22 to 24, inclusive, and in the annual report for 1883, — 
pages 57 to 63, spohisive. Reference is therefore made to those de 
scriptions of 7 construction, use, and accessories. 


27. THERMOMETERS. 

The Miiler-Casella and Negretti and Zambra deep-sea thermometenis 
are used on the Grampus, as on all other vessels of the Commission, for ; 
taking temperatures of the sea. For full details of these instruments | 
and their use reference is made to the annual report of the U.S. Fish , 
Commission for 1881, pages 25 to 28; also annual report of the Commis- , 
sion for 1833, pages 7 1 to 77. 7 


a 


~ 


28. ADDITIONAL APPARATUS. 

In addition to the specially noticeable forms of apparatus, which have 

- been mentioned in greater or less detail, there is an extensive outfit for 

fishing and collecting, for laboratory equipment, for the purposes of 

navigation, and for medical outfit, ete. a 
“* - 


bo 


te halibut Hawi lines (each skate 
rigged with 150 hooks)........---- 8 
‘g kates cod trawl lines (each rigged 


with 500 hooks) ....-.. -2-+-.--3- 11 
robs haddock trawl lines (each 
rigged with 500 hooks).-...-....---. 8) 

Cod hand lines for Dents, 3.pound ; + 

Se ela ei el RE RRS ee ec +) 

Cod hand lines for boats, 4-pound 


MONS os oa ast a=, ketenes ee nts 4) 


7 Fishing lines rigged for use. 


Cd 


George’s bank cod hand lines, 74- 


pound leads ...--. roast An~cedass 10 
Pollock hand lines, 3-pound leads .. 16 
Bluefish lines for trolling ....-...---. 6 
Sea-baas lines . 42.4 tiiwes wd belie 
Squid lines.j..25..44-20e)= dake came 3 
Whiting lines ...-... ‘saeed o« seule 10 
Mackerel lines... <0). -ctl mic cente aoa 42 


Besides the lines rigged for use, there is on board a quantity of spare 


_unrigged lines, hooks, etc., to replace gear which may be lost or rendered 


worthless by use. 


There is also much miscellaneous material used in 


- fishing. The kinds and quantities of this unclassified apparatus com- 
. monly kept in reserve or for current use, is as follows: 


a 


Die Chester’s folding net .-.-.. 1 


_ Anchors, Chester’s folding trawl .. 16 
_ Baskets, fishing bait.............- 6 


_ Blocks, double, 12-inch wooden, 
for handling beam trawl.......- 2 
- Buoys, Hahbut- trawl 22... : 2... 8 
Beeeoys; cod trawl and net .....---. ee 
_ Buoy-lines, fathoms ...--.....---- 3, 450 
Compasses, Ors tats SPSS SRS chee os 3 
_ Fish forks..-.-. Baia or Sel a per 4 
Might POWS ...... 2.22.5. Mcp eine xe 2 
Meee LCOK, COO. 2s cooe et cee cee 5 
Mua 00ry, Cod. ..--.....--.....-- 3 
Saqams, iron, halibut......:.......- 10 
» Gob-sticks, wooden ..............- 3 
9 ea 1 
Siarpoons, whale ....-...--......- 1 
3 arpoons, swordfish ...... Noe sites 2 
-Harpoons, porpoise .... ......... 1 


Hooks, cod, hand line, No. i0, cen- 
a mer oraught ..-... 22522. cg 42 
- Hooks, cod, hand line, No. 12, cen- 
4 er - ter Meauehtis: -5-25..22. dozens.. 12 
Hooks, cod trawl, No. 14, center 
& Ralaactt, gsato 8 ---2-dozens.. 144 
Hooks, haddock trawl, No. 16, cen- 
Bute draught, eyed ...... dozens.. 132 
Hooks, haddock trawl, No. 17, 
center draught, eyed- Pateens. 204 
o Hooks, halibut trawl, Kirby-bend, 
4 Bee 283-75 82) RS dozens. . 36 


Oks, mackerel ............ do. x. 24 
E Hooks, miscellaneous, small .do.. 24 


H Brooks, Met SS. so eck each’. Bs 


b. Miscellaneous apparatus used in fishing. 


Hurdy-gurdies, or trawl winches, 


BORVONIZO oh oo) aaa hae So 
Pee HONOR feo ee See 
digs, mackerel -:- 2. 2265s SER, 20 
PME BITE 5 os siaig esd nd ole! niet 10 
impress Mathcor 3h co ee 7 


Knives, codfish splitting.......... 3) 
Knives, codfish throating. ......-- 3 
Knives, haddock ripping ....-...- 2 
Knives, halibut: -.2.5......<stees8 
Knives, mackerel splitting.---...-- 
Lances, explosive bomb -........--- 1 
ances) whale... sco scl. gs. eee 
Leads, fishing, 14-pound ..-...-.-- 
Leads, fishing,4-pound, Lothrop’s. - 
Leads, fishing,74-pound, Lothrop’s- 
Leads, sounding, 8-pound .....--.-. 
Leads, sounding, 10-pound .......- 
Leads, sounding, 12-pound ...-.-.-.-. 
Leads, sounding, 16-pound ....-.-. | 
Leads, sounding, 25-pound ....-.-- 

Lines, cod, hand lines ...... skeins. 1 
Lines, cod trawl, ground. .....do-.-. 52 
Lines, cod trawl, ganging..-.. do.. 10 
Lines, haddock trawl,ground.-.do- . 50 
Lines, haddock trawl,ganging-do- - 24 
Lines, halibut trawl, ground..do-. @ 
Lines, halibut trawl,ganging..do... 10 
ifést snapper. = 242s -as nn do.. 6 
Line, whale, 13-inch manilla rope, 

PAA OMIS 9 oa co oa se aan a 150 
Mill for grinding toll-bait. ....-.-. 1 
Mold for mackerel jigs...2-- ..-5. 1 
Nippers, woolen, hand....... pairs. 15 


AI 


SOWNNWDNNHPWALKR AAS 


i ty 7 


= ie > 


c. if ten > ies ; es ee 
* bs r Re Ne ; y: wt ies ve vine 
AT é = REPORT 0 or ‘COMM! SIONER OF FISH AND 
perio: for Sica jigs.-ponnds.. ie Splicers, iron line ts ii ane 
“Pulpit, swordfish ..... 2.222. ..2... 1 | Swivels, snood ...- Sate aaa tz fe 3 
_ Rasps, for making jigs, ete ...-.. -- 1} Swivels, slot 22.20. eee ee rs 
Reels, small fishing line ........... 12 | Swivels, hawse .... .........----- ‘e 
Scoops, bait ...... pe ee en uw ees 4..| Swivels; buoy. 350-2. 2 t= ale a 
SCTE 2 apt agg RG Re ia ee a 1 | Trawl rollers, patent -..:..-2.a72. 9m * 
Sinkers, lead, for small fishing lines- 24 | Trawl-warp (Italian hemp, 34 | 
Sinkers, lead, for net lead line, inches)..-3. 6225.25.32, da0nonigee 30 0 
Osa Sala Ra SC aa 1c 150 | Tubs, dressing, fish .:.--.... 2.225) am 3 
shovels; ice, Salt, ete’. .22-2. 2... A | Tubs, gib 223 2.0 eee eee sats | 
Sling-ding spreaders, for cod hand- Twine, manilla, lobster.. pounds. - 


TING GOEL . oc ee sc ees pees eceeca-- +» 6-|> Weights, purse seine 22-2 2.5. vecee 


c. Gill-nets and seines. 


Kinds. No. | Length. | Depth. | 512° 


Fath. | Fath. | Inches. 


REMI) WICH is as cnn ew vince naa a aad eh de ae nab bene yee me 2 15 23 ; : 
PRO MINIOD, cobs xi, =o > oe sme hse ove cookmees cea eames 1 30 23 33 
UN eS oe nate aes shee oie pas oe Gree bom Vebiecectmweaee ee 1 30 + 3 
BORN Asien hn'ip ek nin ns phe SAW ome Riri oft ce uae eet whoa 1 30 24 23 
Menhaden PA NOD SS 05 eat eee ae eta aue eines eee aeraae 1 15 2 34 
BM SM Pons cece ht chine ba se aaee ata prema 1 15 2 24 
aeeine. EDU ETO emits ano sa oem male a meel ce ein ine eee aienes seme oe 2 20 24 23 
"TES RE aan pag. Sl a i a chain, HA 2 20 23 24 
Cod ae TUM pee eon Poway cisciine So bteS uv ete eat det aeee eine 1 100 2 7 
ee rc census bn Sia eater ki Os Babe ania ee pee 1 100 2 8 
age SOaINM EC uteersx satin ste we wrakem pion ene aia bee Se Ree 1 40 24 ; ot 
d. Dip and scoop nets. 
: 5 Diameter 
Kinds. No. of Daw. 
Inches 
Pan-net ior mackerel purse Seine:.* ~~. 2... een. Sawe wieewg es Meee se cape ee wen 1 
Dip-necs tor removing fish from well. 2.004.525 dc seca etine ane cee one eee 2 20 
BEORD BSUS With TOUND DOWS ton ann cata beak spcuch desde leh bucseebenvameees 2 15 


E.— LIBRARY 


The library contains over one hundred volumes, but of necessity (for 
lack of space) is limited to such works as are of special importance for 
reference. They relate chiefly to the fisheries, science, and navigation. 
Among them are twenty-seven volumes published by the U.S. Fish 
Commission, thirty-eight volumes issued by the Smithsonian Institu - 


tion and National Museum, and twenty-seven relating to navigation, 
nautical astronomy, coast ents etc. ) fe 


oe 


F.—LABORATORY OUTFIT.* 


_ Acid, muriatic. . Ladles, lead (1). 
a I Loaders, shot-gun (2). 
Acid, picric. Needles, sewing. 
Alcohol. Needles, taxidermist (3). 
_ Arsenic. Nets, surface, silk bolting cloth. 
_ Axe. *| Nets, surface, linen scrim. 
_ Bags, canvas (collecting game bags) (3). | Nippers, steel. 
_ Boxes, wooden, assorted (in nests). Paper, straw. 
_ Brushes, wire, for cleaning shot-guns (2). | Paper, manilla. 
_ Barrels, fish. Pans. 
4 Case of taxidermist’s instruments (1). Plaster for molds, casts, ate: 
_ Cartridges, rifle, ball, 50 caliber. Powder, small-arm. 
_ Cartridges, revolver, ball, 38 caliber. Powder chargers for loading cartridges (2). 
Cartridges, shot-gun. Recappers (2). 
Cartridges, small collecting gun. Revolver, 38 caliber (1). 
_ Chisels, cold. Rifles, Springfield, 50 caliber (2). 
_ Chisels, mortising. Rifle-covers, canvas (2), 
_ Claw bar, iron (1). Rule, common 2-foot (1). 
_ Cleaning rods, for shot-guns (2). Scissors, common. 
Cleaning sticks, for shot-guns (3). Scissors, taxidermist’s (1). 
— Cloth, cheese, cotton. Shot-chargers (2). 
‘ Corks, rubber, assorted. Shot-gun, small, single-barrel, collecting 
- Cotton batting. . (1). 
- Crimpers, for loading cartridges 2). Shot-gun, double-barrel, 12-bore (2). 
Cutters, wire (1). Shot-gun, double-barrel, 10-bore (1). 
- Decapping pins (3). ' Soldering iron (1). 
_ Dishes, assorted, glass and earthenware. | Solder, soft. 
Drills, assorted. Spades, common (1). 
f Extractors (rings), for extracting cart- | Sponges. 
ridges from shot-guns (3). Syringe, rubber, injecting (1). 
Ba iles, assorted. Tanks, copper, alcohol, 16-gallons (2). 
_ Forceps (2). : Tank boxes (2). 
Grindstone (1). Twine. 
a Gun covers, canvas (3). Tags. 
‘Hammers, riveting (1). Vials, homeopathic, assorted. 
Hatchet (1). Vise, amateur swivel (1). 
Ice-pounders, or breakers (2). Vise, hand (1). 
Ice-tongs (1). Wads, for shot-guns. 
Jars, with corks, assorted sizes. Weighing balance (1). 
Jars, butter, 2-pound, 4-pound. Wire, iron, annealed. 
Jars, fruit, 1-pint, 1-quart, 2-quart. Wire, steel, music No. 21. 
Knives, dissecting (2). Whetstones (6). 


4 *The list given under this head embraces such material as may properly be included 
in the outfit for making collections for scientific purposes and for preserving and stor- 


fad ee 


‘@ g them ; it is additional to the fishing and fish cultural apparatus mentioned else- 
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two publications, namely ; 


‘Manual of Medicine” (Hartshorne) a and 
“Hints for Emergencies,” by Dr. J. H. Kidder. — ins : 


The following is a list of medical stores: ie a 


Powdered gum arabic. 
Acetic acid ¢. p. 


Nitric acid ec. p. 


Carbolic acid, crystallized. 


_ Muriatic acid c. p. 


Citric acid, crystallized. 
Alcohol, 95 per cent. 
Alum. 

Extract belladonna. 
Castor oil. 

Blue pills. 

Brandy. 

Borax. 

Camphbor. 

Fly-blister plasters. | 
Capsicum. 

Chloral. 

Collodion. 


Chloroform for external use. 


Chloroform for inhalation. 
Compound cathartic pills. 
Aloin pills. 

Salicylic acid pills. 


_Cosmoline. 


Cocoa butter. 

Ether (Squibbs). 
Flax-seed meal. 

Extract gentian. 
Extract ginger. 
Tartrate iron and potassa. 
Iodoform. 

Tincture of iodine. 
Liquor sulphate of iron. 
Tincture chloride of iron. 
Syrup ot ipecac. 
Laudanum. 

Licorice. 

Licorice, fluid extract. 
Lime. 

Magnesia. 

Sulphate of morphia. 
Mercurial ointment. 
Olive oil. 

Naphthaline. 

Sweet spirits of niter. 
Paregoric. 


Bromide potassium. 
Iodide potassium. 
Huxanis tincture. 
Quinine sulphate. 
Quinine pills, 3 gross each. 
Nitrate silver, crystals. 
Nitrate silver, fused (L. C.), 
Soap liniment. 
Bicarbonate soda. 

Syrup of squills. 

White sugar. 

Sulphur. | 

Oil of turpentine. 
Whisky. 

Carbonate of zine. 
Sulphate of zine. 
Mustard plasters, No. 1.. 
Stomach pump. 

Pocket case. 

Goulard’s lotion. . 
Bandages. 

Lint. 

Urinometer. 

Rubber tracheotomy tube. 
Tourniquet. 

Tape measure. 

Wire ligature, silver. 
Cotton suspensory bandages. 
Belladona plasters. 
Alcock’s porous plasters. 
Benson’s capcine plasters. 
Plaster skins. 

Silk ligatures. 

Adhesive plasters. 
Isinglass. 

Small sponges. 

Small syringes. 

Absorbent cotton. 
Self-injecting syringes. 
Binders’ boards. - 

White WAPRINE PERE, 
Oiled muslin. 

Bougies. 

Black rubber tubing. 
Twine. 

Spatulas. 


PLATE XVII. 


Grampus. 


Collins. 


Report U, S. F. C. 1887.—(To face page 42.) 
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PLANS OF MCDONALD’S HATCHING-BUCKET. 
Drawn by E. |. Rogers. 
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§ ete alentian measure (1-1 dram measure). 
= i eves: | Spirit lamp. 
_ Pill-boxes. Spirit stove. 
E. ~ Table-spoons. | Tumblers. 
= ‘Tea-spoons. Wine glasses. 
Assorted phials. 
Plaster of Paris. 


aa Gallipots. Bottle clasps. 
 C Scales and weights, ‘‘ Navy pattern.” 
_ Hard rubber funnels. Dispensing bottles with glass labels. 


a W. W. mortar and pestle. 


H.—FISH-CULTURAL AND TRANSPORTING APPARATUS. 
29. COLLINS’ EGG-PAN (see fig. 5). 


This pan was devised by the writer for collecting fish-eggs at sea. 


collecting fish-eggs on shore was unfit for 
collecting eggs» when it had to be used on 
board of boats and vessels in a sea-way, 
_ where there was much motion, and also had 
_ to be passed from boats to vessels, or vice 
versa. 

_ The panis oblong i in form, with a tumble- 
Ein top, provided with an iron bail and tin 
_ cover, the latter preventing the loss of eggs 
from slopping out and the former facilitat- 
ing the handling of the apparatus in the boat. The pan is 184 inches 
- long, 101 inches wide, and 84 inches high exclusive of the cover. Itis 


Fic, 5--Collins’ egg-pan. 


_ from contact with the sea-water. be 


30. MCDONALD’S HATCHING BUCKET. 
(Plates xvII and XvIiilI.) 


' This device was invented by Col. Marshall McDonald, U. 8. Com- 
tisionor of Fish and Fisheries, for the purpose of keeping alive, de- 
_ veloping, and hatching (if necessary) such floating eggs of pelagic 
fishes as might be taken on board the Grampus in the towing nets. 

The device consists of an ordinary iron-bound pine bucket, provided 
with an iron bail and fitted inside with two perforated wooden dia- 
_phragms; one of these is placed near the top of the pail and the other 
about 13 inches from the bottom, each resting on a wooden flange 
Screwed to the inside of the bucket. There are nine holes in each dia- 
phragm, one of thein being in the center and the others arranged in a 
_ circle around it. These holes are large enough to receive glass tubes 2 


7 


Inches in diameter and 7 inches long, these being the same as those 


made of tin and covered with asphaltum inside to prevent corrosion — 


480 REPORT OF COMMISSIONER. OF FISH AND FISHERTE 


commonly used on hae burners. The holes in the lower diaph sm 
are made with flanges so that the glass tubes can rest upon them. 
When in use, the eight tubes around the side of the bucket have thei F; 
lower ends covered with cheese cloth, so that, while the escape of eggs _ 
will be prevented, there is no hindrance to ne proper circulation al 
water. In the center of the bucket is placed an automatic Syphon — 
so arranged that when it is connected with a hose bringing water into — 
the bucket, it will break the flow when it has reached a certain height, © 
and will thus cause a regular ebb and flow motion, or ‘tide motion,” as 4 
_ it is commonly called. e 
The bucket is located in the laboratory of the Grampus, and is con- — 
nected by rubber hose with the well, from which an ample supply of — 
water is obtained, while the surplus water is carried by another hose — 
into the bilge of the vessel and taken out with the bilge pumps. 
When floating eggs are obtained, one or more buckets are putin oper- — 
ation, and the eggs are immediately transferred into the glass tubes. — 
They can be kept in a condition of development until the vessel — 
reaches one of the coast stations, when the eges are put into hatching- q 
troughs on shore. o 
The buckets used are 10 inches high, 13 inches in diameter at the top, — 
and about 113 inches diameter at the bottom, the staves being three- © 
quarters of aninch thick. They arecoated on theinside with asphaltum. | 


31. MISCELLANEOUS MATERIAL. 


Buckets, wooden, (6). Pans, tin (6). 
Dippers, tin (3). Tubs, wash, wooden (3), 
Hatching-jars, Chester’s (4). - Tubes, brass (1). 


I—METHODS OF FISHING, DREDGING, ETC. 
32, FOR LIVE CODFISH. 


As has been mentioned, an important part of the work performed — 
by the Grampus is the collection of living gravid cod, pollock, and other — 
species of Gadide for the marine hatcheries on the New England coast. | 
The season extends from October to May, and the method of fishing 
varies with season and species. 4 

The grounds resorted to are chiefly about No Man’s Land, on Nan- © 
tucket shoals, and off Gloucester, in Massachusetts Bay. Sometimes 
the cod grounds in Ipswich Bay and on the shoal grounds east of Cape 
Ann are visited. 

a. HAND-LINE FISHING. 


In the fall the cod which gather on the grounds near No Man’s Land, 
to the south and east of Nantucket, and on the small rocky patches in 
Massachusetts Bay, can most readily be taken with hand-lines. The 


le 
vs 
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pollock, which frequent Massachusetts Bay in autumn (at which season 

they are gravid), are also caught with hand-lines specially prepared for 

that purpose. 

_ The vessel is first anchored so that she will “ tail” on to a shallow 
rocky patch (if fishing off Cape Ann), when sufficient cable has been 

payed out. It requires skillful handling to anchor so that she will 

“swing” exactly over a shoal, which is usually of such smal! dimensions 
that its location has to be determined by leading marks on the land. 

The lines are immediately put out, part of the crew usually fishing 
from each side of the vessel. As fast as fish are hauled in they are 

carefully unhooked and dropped into the well, where they remain until 
the vessel returns to the hatching station. Sometimes the fish are 
kept in the well several days. If any of the fish die they are imme- 
diately removed, so that they will not decompose and contaminate the 
water in the well. 

Itis frequently found advantageous in Massachusetts Bay to send 
part of the crew out in dories to fish at a little distance from the vessel. 
In such cases the men take with them net bags of coarse twine (else- 
_where referred to), which are hung to the outside of each boat to receive 
the fish. If.the wind is blowing fresh, as is commonly the case, each 
_dory has a line leading to the vessel. by which it can be hauled along- 
side, since it is not practicable to row a boat against a stiff breeze and 
tow the net-bag containing the fish. As soon as a dory reaches the 

schooner the bag is hoisted on board and its contents are dumped into 
the well. 
: On the grounds off Nantucket and No Man’s Land all the men fish 
from the vessel’s deck for cod, as arule. Occasionally it is found desir- 
able to “fish at a drift,” the vessel being hove to under mainsail and fore- 
sail, and all hands aehine from the weather side. But this is seldom 
done. 
_- When pollock fishing, it is ne ee necessary to anchor with the 
“pollock fleet,” which gathers in a cluster on a shoal where fish abound, 
the vessels lying close together, swinging with the wind, and usually 
with mainsails set. The crew fish from the deck, and sometimes pollock 
“are so numerous’ and so eager to bite that they come near the surface 
and may be rapidly caught. 
_ They are quickly unhooked and put into the well. But it is specially 
“aificatt to keep this species alive, owing to the fact that its swim blad- 

der (sound) and the membraneous lining of its gill covers, etc., become 
“easily inflated with air, which prevents it from keeping under ee It 
2 not live well either if crimped. 


a 


“the: 


b. TRAWL-LINE FISHING. 


} The vessel is kept under sail when trawling, and generally “ flying- 
sets” are made, though occasionally it is found most advantageous to 
et the trawls one day and haul them the next. 

H. Mis. 1833——31 
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The lines are baited and all ready to set before the vessel reaches 
the fishing ground. As soon as she arrives at the desired position the 
dories (with the lines and other necessary gear in them) are hoisted — 
out, the vessel stands along, dropping the boats about 100 to 200 fathoms 
apart. Immediately on leaving the schooner the men proceed to set 
the gear, usually running the lines to leeward, unless the direction of 
the current makes it necessary to set across fhe wind. | : 

As soon as the trawls are out the vessel runs down and shoots to, to 
deaden her way, alongside of each boat, which comes on board and is — 
- hoisted on deck or left to tow astern, as circumstances seem to dictate. — 
As soon as all the dories are picked up the schooner beats back to the 
weather-buoys, near which she continues to jog back and forth on op- 
posite tacks, with head-sails to windward, until the time arrives to haul : 
the lines. She then stands along close to windward of the buoys, and — 
a dory is let go at each. As soon as this is done she tacks and jogs © 
again with head-sails to windward. ‘j 

The men promptly begin hauling. As soon as the buoy line and first — 
anchor are in, they hang the fish-bag over the boat’s side, and then be- — 
gin to haul in on the trawl-line. The fish are quickly and carefully un- — 
hooked and put into the bag, where they are kept until the lines are 
allin. An oar is then held up by the men on the dory as a signal to — 
_ the officers who are closely watching the boats from the vessel. The 

latter then steers for the boat, and going a little to leeward shoots to— 
close alongside so that a line can easily be thrown. A stout strap is” 
put around the mouth of the fish-bag, which is quickly hoisted on boantl 
and its contents emptied into the well. 

After all the dories have been picked up in this manner the vessel 
steers for the harbor unless the lines are to be set to remain out over — 
night. When this is done a “second set” of lines are baited and — 
made ready beforehand, and as soon as the hauling is completed these — 
are ruu out in the manner already described. Care is observed to note 
the bearings of headlands, or the ‘“‘ marks” by which the location of the’ 
lines can be definitely determined when the vessel again goes for them, 
which may not be for several days, because of stormy weather. I 


c. REMOVING FISH FROM THE WELL. 


Sometimes the fish are taken from the well on the same day they are 
caught, but generally this can not conveniently be done, either becaus o 
the vessel does not return to the hatching station until she has fished 
several days, or it is most expedient to wait until a storm (which occurs 
frequently enough in winter) keeps her in port. : 

The fish are taken from the well with long-handled dip-nets. The 
peculiar shape of the well makes it possible to reach any part of it willl 
out difficulty. But after the majority of the fish are dipped out those 
remaining grow very shy and hard to catch. q 

As they are taken out each fish is examined to ascertain if milt 0 0] 
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VIEW IN LABORATORY OF GRAMPUS, WITH McDonaLo’s HATCHING-BUCKET IN OPERATION. 


Drawn by E. |. Rogers. 
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- eggs can be obtained. Those that are ripe are spawned, and then they 
are put into the live cars with the others, since the cod develops only a 
- portion of its eggs at once. 


a 


33. FOR LIVE HALIBU''. 


Trawl-lines are the only form of apparatus used to catch halibut for 
the purpose of taking them to the hatcheries alive. These are set 
“flying,” while the vessel remains under sail. The operation is similar 

- to that already described, with the exception that the depth of water in 
which the lines are placed is often from 100 to 300 fathoms. When 
practicable, the trawls are hauled on board of the vessel, which is ma- 
neuvered to facilitate the work. In the latter case the halibut are 
carefully lifted over the side, unhooked, and put into the well. 


34, MACKEREL. 


a. TOLL BAIT AND HAND-LINES. 


In the course of the investigations made by the Grampus to ascertain 
the movements of mackerel during their migrations, and their where- 
abouts ia other localities where they have been sought, the system of 
tolling them, for capture with hand-lines, has been frequently adopted. 
By this method the vessel is hove to on the starboard tack, with the 
 headsails hauled down, the mainsail guyed out, the fore-sheet eased off 
so that the sail will not stand full, and the helm put hard down. In 
_ this way the vessel makes a square drift tu leeward. Ground bait or 
_ “stosh” of menhaden, herring, or mackerel is then thrown out system- 
_ atically, as was formerly the custom pursued by the hook-and-line 
_ mackerel fishermen. This is generally continued from forty-five min- 
_ utes to an hour, then if the mackerel do not “rise” it is assumed that 
_ they are not in the locality or are disinclined to take bait. The vessel 
by is therefore got under way again, and proceeds to a new locality. 
_ The hand.lines used are the ordinary mackerel lines and jigs commonly 
_ employed in the hook-and-line mackerel fishery when that method was 
in vogue for commercial fishing. While the vessel is drifting these 
are thrown out on the weather side, so that in case any mackerel are 
1 tolled up they are liable to take the bait on the jigs. 


Sse SC ee 


b. GILL-NETTING. 


In order to trace the movements of migratory species such as the 
mackerel, menhaden, alewife, etc., gill-nets are frequently set at night 
_ when the vessel is cruising at sea in the regions crossed by the pelagic 
fishes. When nets are to be set the vessel is hove to, according to the 
Bice of the wind, either under her mainsail alone or under her mainsail 
and foresail as te would lay to for catching mackerel. The nets are 
_ then payed out on the weather side, and the nearest one to the vessel 
f is - agael 40 to 60 fathoms distant, being attached to the end of a 
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stout manilla warp called the net-swing, that is commonly made fast near 
the middle of the schooner somewhere about the mainmast. The nets 
may be set at different depths, according to the judgment of the com- _ 
manding officer, or the person having charge of the investigation, so 
that while the upper edge of some of them may be on a level with the ~ 
surface of the water others may be sunk from 5 to 10 fathoms deep. 

The nets are sometimes hauled in the night, but quite as frequently © 
are left out until morning. Generally, the crew are able to pull them 
in, hand over hand, without difficulty, but if this can not be done the net- 
swing can be taken through a block and led to the windlass, where — 
more purchase can be obtained for heaving it in. 


c. SEINE. 


For obtaining mackerel for the purposes of propagation, the purse- 
seine is the best form of apparatus to employ, since, if a school of fish — 
can be found, they may be surrounded and quantities of them dipped y 
alive into the well, where they can be kept until transported to one of © 
the coast hatching-stations. The method of catching mackerel with a — 
purse-seine on the Grampus is precisely similar to that adopted on board — 
of the vessels employed in the purse-seine mackerel fishery. Briefly — 
stated, it consists of keeping a sharp lookout from aloft for schools of — 
fish. When a school is seen, the crew, with the exception of the ship- 
keepers, who are generally an officer and the cook, jump into the seine- — 4 
boat and the dory and pull away toward the fish. When the seine-boat — 
approaches the school, if the fish are not moving too rapidly, some of | 
the men immediately begin to throw out the net, while the others pull — 
the boat as rapidly as possible around the school, the object being to — 
make a complete circuit of the fish with the apparatus. As soon as the — 
first end of the net is thrown out, it is taken hold of by the two menin — 
the dory, who are ready to run a small line to the seine-boat in case she — 
fails to complete the circle with the net. When the seine is out all (the — 
men in the dory, as well as others) immediately proceed to purse up the — 
seine, that is, to gather in on the purse-line which reeves through blocks — 
at the bottom of the net. This closes the lower part of the seine and — 
forms it into a purse, or bag, which securely holds the fish from escape, 
providing they have not already taken fright and sunk out of sight be- — 
fore the operation of pursing is completed. If they still remain in the - 
net the slack web of the seine is gathered in and the fish are “dried 
up,” as it is termed. When this has been sufficiently accomplished, the - 
captain and several of the men go on board of the vessel, which has been — 
lying by in the immediate vicinity, and after filling away, shoot her to— 
alongside of the seine-boat in such a manner that her headway is nearly 
done by the time she reaches the boat, to which lines are thrown; the 
edge of the seine is then got over the rail of the schooner. ‘The fish are 
‘dried up” as much as practicable so that they are brought into a com- 
pact mass, when they can be dipped out of the seine with a large dips 
net and transferred to the well. 


i 
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35. MISCELLANEOUS. FISHING. 


7 ~The miscellaneous fishing carried on by the Grampus in the course of 
her investigations embraces the adoption of various forms of apparatus 
and methods. Generally speaking, however, hand-lines are most com- 
monly employed, these ranging from the size of a mackerel line, which 
is, perhaps, less than the thirty-second of an inch in diameter, up to a 
line for catching sharks and other large fish. Besides these there are — 
_ the lines and harpoons adapted to the capture of sword-fish, porpoises 
and whales. Red snappers, groupers, and other bottom-feeding species, 
which frequent the Gulf of Mexico and adjacent waters, are taken with 
hand-lines somewhat similar to those employed for the capture of cod- 
fish. When red-snapper fishing, he vessel is generally hove to, as she — 
_ would be for mackerel. In making an investigation of the southern 
fishing grounds she usually stands along on a given course for a distance 
_ of five or ten miles between trials. If the wind is sufficiently moderate 
a lead sinker, with baited hooks attached, is being constantly thrown 
out, as is the practice on board of vessels engaged in the red-snapper 
fishery, and in this way the presence of fish is determined. 

_ Squid are caught on the common form of squid jig by bobbing it in 
the water at night, or in the day if squid are sufficiently abundant to 
_ bite at that time. 

For the capture of sword-fish a pulpit is rigged on the jib-boom end, 
_ where a man stands to harpoon the fish as the vessel approaches them. 
_- Porpoises are also harpooned from the jib-boom end or the head-rig- 
ging, but as they usually “ play” under the bow, it is not always nec- 
_ essary to go far beyond the knight-heads to strike them. When oneis 
struck the vessel immediately luffs to, the line is veered out until the 
re vessel comes to the wind. As soon as her headway is stopped, the crew 
_ pullin on the line and bring the porpoise alongside; by the assistance of 
 gaffs, or a strap and tackle, he is taken on board. 


36. COLLECTING FISH EGGS. 


To supply the hatcheries on the coast it has often been found neces: 
_ sary to obtain eggs from cod that were caught by the fishermen. The 
_ following description of this method is from a paper read by the writer 
_ before the Biological Society at Washington : 

: “Tt has frequently been found most advantageous to the work of the 


5 oe from the fish she would be able to take herself. When carrying on this 
work she generally has on board one or more expert spawn-takers. If 
_ the weather is favorable for fishing, the Grampus gets under way in 
_ the early morning, about the same time that the fishing vessels leave 
__ Gloucester Harbor, and proceeds with them to the fishing grounds, from 

: 5 to 40 miles distant. There she cruises about among the boats to as- - 
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certain wivome the most fish are being taken. This having been ian ned, 
her dories are sent on board the fishing schooners most liable to he ve 
large catches. In each boat are two seamen, who may be those who 
have been trained in taking eggs, and besides there may be in one o: or 
more of the dories one of our expert spawn-takers, sent out from the 
hatching station. An equipment of collecting pans, dippers, etc., is” 
carried, the pans being peculiar in shape and specially designed for ‘hide 
palais work. Reaching the side of the fishing schooner, and watching — : 
the proper opportunity as the dory rises upon a wave, the men scram- 
_ ble over the vessel’s rail and climb on board, taking with them their 
- pans and other apparatus. 4 
‘Soon the schooner’s dories arrive alongside, and their catch is thrown — 
upon the vessel’s deck. This is the opportunity for the Fish Commission _ F 
men, who handle the fish as rapidly as practicable, selecting those that — 
are ripe and immediately taking the eggs from them. This is continued — 
until the last of the fish are thrown upon the deck and all the eggs are — 
obtained which can be secured at the time. The men then quickly climb — 
into their dory, and pull away forthe Grampus, unless they see an op- — 
portunity of securing additional collections on board of some other vessel © 
which has been longer delayed in hauling her gear. When the day’s 5 
collection is ended and the dories have all returned to the Grampus, — 
which in the mean time has been cruising back and forth, her officers — 
watching every movement, she heads away for the harbor, where she 
anchors close to the hatchery on Ten Pound Island, and the eggs are 
quickly transferred to the hatching boxes, or ahinieae by rail to Wood's 
Holl.” . 
The eggs of other species, including those of the mackerel, are somal 
times taken in fine tow-nets. These are attached to the stern of the ves- — 
sel, being towed from each side when she is going slowly through the 
water. The eggs thus obtained are immediately put into water, after 
being brought on board, and transferred to a hatching bucket described — 
in another edie Uae 4 
37. YOUNG FISH. 4 
Young fish are taken chiefly in a large tow-net 6 feet in oa 
which is commonly towed fromthe end of the main boom when the boom > 
is guyed well out over the vessel’s quarter so that the net may bei in 
water not disturbed by the schooner passing through it. 


38. DREDGING. 


The dredges are seldom used in depths exceeding 100 fathoms. They 
are bent to the end of the whale warp, and usually one or more 20- 
pound sounding leads are attached to the line from 5 to 10 fathoms 
above the dredge, so as to carry the latter to the bottom. The dro 
is pulled in by hand. B 
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39. SOUNDING. 


For sounding on fishing grounds in moderate depths, an ordinary 
- deep-sea sounding line is used, this being marked at every 5 or 10 fath- 
5. oms. In the deeper waters “oft the edge of the fishing banks, where 
halibut occur, and where the depth ranges from 200 to 400 fathoms, 
soundings are obtained with the Tanner sounding machine. This appa- 
- ratus is also used in shallow water where much accuracy is required. 
When sounding on a fishing ground, where it is not essential to have 
absolute accuracy, the vessel is simply brought head to the wind, with- 
out taking in any sail, and allowed to shoot until her headway is de- 
-_ ereased, when the lead is thrown from the bow, the forward motion of 
the schooner bringing the line about plumb from the stern by the time 
the sinker reaches the bottom. Considerabie skill and experience are — 
required to insure success in sounding by this method, but in depths 
less than 100 fathoms it is practicable to obtain nearly accurate results, 
- except in rough weather. 
q When trials for fish with hand-lines are to be made, the vessel is usu- 
ally hove to before a sounding is taken. 

When the Tanner sounding machine is used, the schooner is hove to 
on the starboard tack, in the same manner as when fishing for mackerel. 
Unless the wind is blowing strong, the drift is so small that the lead 

“ strays” very little from a vertical position, and there is seldom any 
difficulty in obtaining accurate soundings. 


— £2 


J.—REMARKS CONCERNING THE GENERAL EQUIPMENT. 


In addition to the special forms of apparatus, which have been de-- 
scribed in detail, the general equipment of the Grampus includes 
much material intended for specific uses, besides that which is too mis- 
* cellaneous to be specified. It is believed the following remarks are 
sufficiently explicit to convey the necessary information concerning it: 

The outfit for navigation purposes includes, in addition to what has 
already been mentioned— 


1 sextant. 1 Aneroid barometer. 

2 marine clocks. 2 pairs of dividers. 

2 liquid compasses. 2 parallel rulers (Ll patent,1 connan 
1 Azimuth compass. 1 pair binocular glasses. 

1 Tell-tale compass. 1 fog bell. 

1 Bliss patent taffrail log. 1 watch bell. 


g The chart list includes three hundred and twenty-eight sheets of the 
Ee - Atlantic Coast and Harbor s, covering the region extending from Labra- 
_ dor to the West Indies. There are several Coast Pilots covering the 
4 Same territory.* 


: = *The charts, with the exception of nine, have been supplied to the Commission by 
the U. 8. Hydrographic Office and the U.S. Coast and Geodetic Survey, and the Sur- 
ves has also furnished the Coast Pilots. 
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The iog-books are obtained from time to time from the Bureat 
Navigation of the Navy Department, and are the same as those carrie L 
on naval vessels. os 

The outfit of illuminating apparatus anionee’ among other things— 2, 


1 white signal or riding light (Tuft’s | 1 automatic flash torch. 


patent lantern), A series of Coston’s signals. _ 3 an 
2 running lights (1 green and 1 red). | 10 swinging lamps for cabin, labora- ‘Ss 
8 deck lanterns. tory, etc. s 


Fifteen cork jackets and two life-buoys are carried, the latter being _ 
fastened, one to each davit, where they can be most readily thrown ~ 
overboard in case of need; the former being distributed in the sleeping — 
berths, where they may be conveniently to hand in case of an emer- 4 
gency. In this connection, mention may properly be made of the fact q 
that the mattresses are all of the life-saving Ostermoor pattern, and the 4 
pillows are made of the same material as that used in the beds. ; 
The bedding and mess furniture, both forward and aft, was furnished — 
by the Commission, and the same attention has been given to insure — 
the safety and comfort of the seamen as the officers or others who may 
be on the vessel. Indeed, it has been found necessary to have only one — 
mess on board, and though the seamen, cook and cabin boy berth and — ! 
eat forward, gay are supplied in all bees with the same food as 
that furnished to the cabin table. 4 
The cabin and forcastle are carpeted, and the cabin is heated by a 
stove which sits in the center. ‘The outfit of mess furniture, while 
being serviceable, is plain and unostentatious. It is also necessarily © 
less elaborate than it might -be on a larger vessel, but is sufficient toy 
insure the comfort of those on board. i 
The specialists who are detailed to accompany the vessel from time | 
to time are supplied with bedding and other necessary mess furniture. 
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MISSION SCHOONER GRAMPUS FROM MARCH 15, 1887, 10 
JUNE 350, 1888. 


- By J. W. Commins anp D. E. CoLuins. 
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temperatures. 
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IV.—Report upon the investigations made by the Grampus on the southern mackerel 


fishing grounds, ete., from March 24 to June 30, 1888, by D. E. Collins, 
A. Beginning of cruise; instructions for making investigation. 
B. Investigation of the pound-net fisheries of Chesapeake Bay. 
1. Orders. 
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IV.—Report upon the investigations made by the Grampus on the southern mackerel 
fishing grounds, etc., from March 24 to June 30, 1888, by D, E. Collins—Cont’d. 
- __E. Orders for continuing the cruise. 
: F. Narrative of cruise from April 30 to May 5. 
G. Investigation of menhaden in Chesapeake Bay. 
3. Orders. 
4, Report upon inquiry. 
H. Narrative of cruise from May 10 to May 25. 
I. Change of commanding officer and in personnel. 
J. Cruise for live mackerel. 
K. Orders for continuing inquiry. 
L. Narrative of cruise from June 4 to 30. 
M. Tabulated statements. 
1. Table showing towings with small surface net. 
2. Table showing towings with large towing-net. 
3. Table showing trials for fish with ‘‘ toll-bait” hand-lines, ete. 
4. Table showing position of occurrence of pelagic fishes, etc., during 
the spring of 1888. 
5. Record of temperatures of air, surface and bottom water, etc., from 
April 17 to June 13, 1888. 


IL—INTRODUCTION. 


The present report upon the operations and investigations of the 
Grampus covers about sixteen months, from March 15, 1887, to June 
- 30,1888. The reason for this is found in the fact that, in the Annual 
Report for 1886, a review of her work was brought down to March 14, 
1887, and it is therefore necessary to begin at that date and to extend 
the present report over the fiscal year ending June 30, 1888, in order 
that it will harmonize with the general plan of the Annual Report of 
the Commissioner for that period. Fortunately the cruises of the 
_ Grampus were so arranged that there is no difficulty in ending the re- 
port with the fiscal year. 

It has been found necessary, in order to present the result of the 
work carried on upon the vessel in an intelligent way, to divide the re- 
port into three special sections: One of these deals with the investiga- 
tions made in the spring and summer of 1887 on the mackerel grounds 
from Hatteras to Labrador, and also covers other researches which 
_ were made at the same time; the second section treats of the work of 
collecting fish and fish-eggs for the coast hatcheries; while the third 
_ takes up the investigations relating to the mackerel, menhaden, and 
- other migratory species in the spring of 1888. 
a It will be evident to the most casual observer that it would be diffi- 
cult, if not impossible, to discuss all these different investigations and 

_ Operations in one continuous paper, excepting it take the form of a nar- 
_ rative, which would be far from desirable and would render it less val- 

_ uable for reference, while the results obtained could not be so clearly 
shown. 
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The report of Capt. D. E. Collins upon the operations and: inven | 
gations carried on by the Grampus while under his command in- the 
spring of 1888 is a comprehensive review of the work performed. The — 
fact that no mackerel were met with in the early part of the season is — 
significant, and was a marked indication of the phenomenal scarcity OFe q 
that species on all the western Atlantic fishing-grounds during the 
summer of 1888. = 

The illustrative material has been prepared under the direction of the f 
writer. The map showing the track of the Grampus on her summer _ 
cruise in 1887 was drawn by Dr. C. K. Gorham, of the U.S. Fish Com-  — 
mission; the ‘ track” shows only the general course of the vessel going 
and returning, since it was deemed undesirable to follow all the devia- 
tions caused by head winds, ete. 

J. W. COLLINS. 


IL—REPORT UPON THE INVESTIGATIONS MADE BY THE _ 
GRAMPUS FROM MARCH 15, 1887, TO SEPTEMBER 16, 1887, 


By J. W. COLLINS. 
A. STUDY OF THE MiGRATIONS OF MACKEREL, ETC., SPRING OF 1887, 


My last report on the work of the Grampus closed on March 14, 1887. 
At that time I was in Washington, D.-C., engaged on special duty, to 
which I had been assigned by the Commissioner. During my absence a 
from the vessel, First Officer D. E. Collins was appointed pro tem. to — 
take command of her, and he remained in charge until after the com- _ 
pletion of the spring’s cruise to the southern mackerel grounds. | | 

After the necessary repairs and preparations for a cruise were made, 
and certain apparatus which had been used during the winter was 
stored at Wood’s Holl, and other necessary material taken on board _ 
instead, the Grampus sailed for the mackerel grounds north of Cape a 
Hatteras on April 3. From that time until May 31 the vessel was act-. 
ively engaged in making researches bearing upon the questions of the 4 
migration, abundance, and capture of mackerel, menhaden, and such 
other pelagic species as were met with. She had the good fortune to — 
make the first capture of mackerel for the season. A few specimens — 
were taken about 60 miles from the capes of the Chesapeake in gill-nets. 
A little later she was joined by Dr. Tarleton H. Bean, the ichthyologist _ 
of the U.S. Fish Commission, who continued on her during the cruise. 

Every opportunity was improved to obtain knowledge of the presence 
and movements of mackerel and menhaden, either by making captures _ 
on board of the vessel or by communicating with the fishermen. Valu- — 
able service was rendered the fishermen on several occasions by inform- af : 

ing them of the presence of schools of fish which had been discovered — 
by the Grampus. 
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Collections of small crustacea which constitute the food of the mack- 
 erel were made. Young and immature fish were also obtained. Inves- 
_. tigations were carried on to ascertain the presence, in the regions visited, 
of any of the Gadide or other valuable food species. Reference is made 

to the reports of the commanding officer, Dr. Bean, and Mr. Richard 
Rathbun (vol. vu, Bull. U.S. Fish Commission, Pp- 217-267) for a full 
a account of the results of the cruise. 


i _B. INVESTIGATION CONCERNING THE MACKEREL, ETC., SUMMER OF 1887. 


The Grampus arrived at Gloucester, Mass., on June 4, where I joined 
: her six days later and resumed command. During the remainder of 
« the month the vessel was refitted, repainted, and made ready for a sum- 
e mer cruise to the eastward. On July 2, we sailed from Gloucester 
ona trip to the Gulf of St. Lawrence, Newfoundland, and Labrador 
under the following orders from the Commissioner : 


aa U. S. CoMMISSION OF FISH AND FISHERIES, 
. Washington, D. C., May 10, 1887. 
4 Sir: As soon as you have finished the explorations in regard to the 
_ location and route of travel of the southern school of mackerel and 
have properly refitted, you will proceed northward with a view to ex- 
-amining the condition of that fish in waters of a higher latitude. You 
3 will visit the Gulf of St. Lawrence and the coast of Newfoundland, and 
_ especially the eastern coast, where it will be seen that there are impor- 
- tant observations to be made of the movements of the mackerel and 
_ other fish. 
— You are authorized to take with you Mr. Lucas and Mr. Palmer as 
_ naturalists, and you will give these gentlemen opportunity of making 
collections of the birds and eggs of the region in question; and also, 
_ with their help, make special examinations of any convenient localities 
for remains of the great auk. These may be sought for on the Funk 
and Penguin Islands, and wherever else you think the search will return 
ee netory results. 
_ I do not think it necessary to obtain any special authority from the 
Newfoundland government for carrying on the work here suggested ; 
but should you stop at St. John’s I would recommend you to see Rev. 
| Mr. Harvey, and ascertain his views in the matter. 
3 Yours truly, 


SPENCER F. BAIRD, 
Commissioner. 
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1. OBJECTS OF THE CRUISE. Beets 


(a) Mackerel.—The objects of the cruise were various. It was deemed a 
most important to determine the presence or absence of mackerel in 
certain regions where in former years they had been reported in — 
abundance. ‘These reports usually emanated from trading vale r 
which had visited regions not frequented by the mackerel fishermen. _ 
Accounts often reach the fishermen of the occurrence of immense num- 
bers of mackerel on the coast of Labrador and about Newfoundland. : 

One of the localities where mackerel had been reported abundant the — 
previous year (1886) was the region between the Bird Rocks (off the 
Magdalen Islands) and St. Paul’s Island. 2 

But, almost without exception, this information has reached the fish- : 
ermen too late in the season for them to profit by it. Besides, in most ¢ 
cases there was a certain indefiniteness about the reports which left 
the fishermen in considerable uncertainty as to the correctness of infor- 
mation received. Consequently a cruise could not be made to those 
regions by fishing vessels unless at considerable financial risk. 

It was therefore deemed important that definite information should — 
be obtained as to the correctness of these rumors and reports sufficiently _ 
early in the season to enable the fishermen to profit by the knowledge, ~ 
if mackerel were found within the limit of the cruise planned for the — 
Grampus. In case fish were discovered in abundance in any of the © 
waters visited, it was planned that the vessel should immediately sail 
for the nearest port where telegraphic communication could be had — 
with the United States, when all the information obtained would be — 
sent to the Commissioner, who would give it to the public. 

(b) Crustaceans.—In connection with this search for mackerel it was — 
deemed important that investigations should be made as to the occur- 
rence of minute crustacea and other small forms of marine Jife upon — 
which the mackerel feeds; and also that observations of the tempera- — 
ture of sea and air should be made. 4 

(c) Halibut.—The obtaining of halibut in their spawning season, 
and the bringing of them alive to the United States in order that their — 
eges may be obtained for the purpose of artificial propagation, have for . 
some years engaged the attention of the U. S. Fish Commission. It — 
was therefore deemed desirable to make the attempt to catch halibut — 
on the return trip somewhere about Labrador or Newfoundland, and — 
bring them to Wood’s Holl alive in the vessel’s well. x4 

(d) Cod-fishery.—The condition of the cod-fishery on the coast of New- 
foundland and southern Labrador was a matter that deserved some 
attention, though perhaps of somewhat less consequence to Americans 2 
than the investigations relating to mackerel and halibut. & 

(e) Great auk.—Besides these researches, which relate specifically tome 
the fisheries, it was (as the orders show) decided that collections should 7 
be made of the sea-birds which prey upon fish or are used as bait and | 
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3 food by fishermen. Also, that their present status in their breeding 
4 _ places should be noted. In connection with this it was considered very 
important that a collection should be made of the remains of the great 
-auk (Alea impennis, a species now extinct), which formerly frequented 
the islands off the coast of Newfoundland and at one time served an 
- important function in supplying food to the fishermen. 


2. DETAIL OF NATURALISTS. 


Mr. Frederic A. Lucas, osteologist of the U.S. National Museum, 
and Mr. William Palmer, modeler and taxidermist, were detailed to 
~ accompany the Grampus on her trip. Mr. Palmer joined the vessel on 
- June 30, and Mr. Lucas reported on board the following day. 


We sailed from Gloucester on the afternoon of July 2, and had a 
fair and uneventful passage to Canso. When we arrived off Cape 
_ Canso, about noon of July 6, the weather was very foggy. We suc- 

ceeded, however, in passing the numerous outlying ledges without dif- 
ficulty and ‘ran into Chedabucto Bay. Soon after passing Canso Isl- 
ands the weather cleared, and remained fine until we anchored at Port 
_Hawksbury, in the Strait of Canso, at 4.45 p. m. 

At 9.30 a. m. on July 7 we got under way, and, after leaving Canso 
and passing Port Hood, Cape Breton, ran for the Magdalen Islands, 
where we arrived and anchored under Grindstone Island, in Pleasant 
Bay, shortly after 1 a. m. July 8. We lay at that anchorage waiting 
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got under way and ran to the eastward, anchoring at 8.50 p. m. north- 
east of Old Harry Head. During the day collections of birds were 
obtained by the naturalists and some unsuccessful attempts were made 
to. collect fish. 

ie “At 6.50 a.m. on July 9 we got under way at Old Harry Head and 
Tan to the eastward for the Bird Rocks, off which we anchored at 12.50 
p.m. The wind in the mean time had died away to a calm. Imine- 
diately after anchoring the two naturalists and I (with two seamen to 
_ row the dory) started for the smaller of the two Bird Rocks, where we 
spent the most of the afternoon in obtaining collections of sea birds, 
+ nestlings, etc., returning on board shortly after 5 o’clock. 

At the time we Pieced to the vessel M. Turbid, keeper of the light- 
iy house on the larger Bird Rock, came off with his asain and later we 
went on shore with him. He kindly gave every assistance in his power 


_ * On June 27, while making a short run out of Gloucester Harbor, in order to in- 
"spect the new sails which had just been put on the vessel, having on board Mr. E. L. 
“a Rowe, maker of the sails, the mate, Mr. D. E. Collins, was so unfortunate as to get 
his right hand badly jammed with the anchor. He was taken on shore and put un- 
medical treatment, but his condition was such that he was not able to join the 
sel and remained on shore during the cruise. The second mate, Mr. Charles H. 
niffin, acted as mate during the trip. 
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in making collections of such birds as were not obtainable on the oth ps 
rock and also presented us with a full series of eggs of birds that breed _ 
at the rocks, which he had secured a short time before our arrival. 
Trials were made during the afternoon and evenin g for mackerel, base 4 
without success. ag 
There was little or no wind until next morning and we lay aie our an- 
chorage off the Bird Rocks until 6.30 a. m. on the 10th, when we got — 4 
under way with a moderate southeast wind. It was eopaees to make — 
some trials for mackerel off the Magdalens and toward St. Paul’s Island — 
and then to go as direct as possible to St. John’s, Newfoundland. The 4 
wind increased rapidly, however, and the sky became overcast and — 
threatening. The course was therefore changed to west by north for — 
Entry Island. At 11 a.m., when about 15 miles east by south from _ 
Entry Island, we hove to and threw toll-bait for mackerel and put out — 
hand-lines for cod and halibut. Eleven cod, two rusty flounders, and — 
one small halibut were caught. After making this trial we ran into’ 
Pleasant Bay, where we anchored at 4.30 p. m. off Amherst Harbor. 
Shortly after anchoring, we were visited by the American consular — 
agent, Mr. Leslie, and by two young American naturalists who were — 
making collections of the fauna of the islands, 
While at this place a few birds and other specimens of local fauna — 
were collected by our party. On account of stormy weather we lay at — 
our anchorage in Pleasant Bay until 8.30 a. m., on the 13th, when we — 
got under way with a moderate breeze from the east-southeast ; weather — 
overcast and stormy looking. The wind, however, did not continue — 
from that direction, and when we were about 4 miles south-southeast — 
from Entry Island it died away nearly calm. At 2 p.m. we hove-to— 
and tried to “raise” mackerel with toll-bait, and at the same time put 
out hand-lines for bottom fish. Five small cod and one halibut were 
caught on the lines, but, nothwithstanding the fact that we threw to]l- 
bait for upwards of an hour we were unsuccessful in finding any mackerel, — 
A light wind sprung up at 5 p. m. from about northwest by west, but 
finally became steady from west. We steered a course to pass north of ral 
St. Paul’s Island. 
In the early part of the morning of the 14th there was a moderate 
breeze from south by east to south-southwest, with an overcast sky yt : 
and rapidly falling barometer. About day-break the weather became 
very threatening and squally, with heavy rain showers, and continued ; 
so until near noon, when it cleared somewhat. Sighted the west end 
of St. Paul’s Balad bearing about west-southwest 8 miles distant. The 
wind veered suddenly to northwest about 7 a. m. and continued strong 4 
and fresh with a rough cross sea on starboard beam; the vessel — 
making a course to clear St. Pierre. At 7.18 on the morning of the i. 
15th St. Pierre bore northeast by north, about 15 miles, and at 7.45 
p. m. Cape St. Mary was just in sight Satan’ northeast by north. The ; 
weather was pleasant and generally clear during the 15th, with a light — | 
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breeze from west around to south. Sea-birds were seen in abundance, 
and several humpback whales were noticed.* 

At 4.23. p.m. set the vessel’s signal numbers for the Cape Race light- 
house station, which we were then passing, but probably on account 
of the exchange of signals between that place and a steam-ship, ours 

were not understood, and when asked to repeat them we had gone too 
far to do so. | 

Passing Cape Race, we continued on our course for St. John’s, en- 
countering a dense fog at 7.40 p. m., when Renewse Head bore north- 
northwest 33 miles distant. Towards midnight the weather cleared 
and we si ighted Ferryland Head Light. 

The wind continued moderate during the morning of the 17th, with 
a fog in the early part and clearing weather later. At 2 p.m. passed 
Cape Spear and at 3.18 anchored in St. John’s Harbor. I called on the — 
American consul shortly after anchoring. 

In the afternoon, Capt. D. Baxter, who had been engaged as pilot 
for the Newfoundland coast, reported on board and informed me that 
he would not be able to start on the cruise until the 20th, since he needed 
two or three days to arrange his private affairs. 

We laid at St. John’s until the morning of the 21st, having been de- 
tained chiefly by bad weather. During our stay here the vessel was 

: visited every day by the citizens of St. John’s, who inspected her and 

expressed much admiration for the schooner, as well as decided appro- 

bation of the objects of the cruise. Collections of the local fauna were 
made, consisting of plants, birds, fish, ete. 

At 10 a. m. on the 21st we got under way and beat out of the har- 
bor, the wind at that time being from the eastward and blowing di- 
rectly in. After getting clear of the harbor heads we ran up the coast 
with a stiff breeze from southwest by south. At 8.45 p.m. passed Cape 
Bonavista and steered for the Funk Islands. At 12.20 p. m. on the 
_. next day we ran close to the east end of Funk [sland and sent Messrs. 
Lucas and Palmer on shore in a dory, provided with a full equipment 
' of tent, stores, water, etc., for camping, and tools for digging. The 

- vessel was then headed for a rocky shoal spot 14 miles east-southeast 
_ from the island, where we anchored at 12.53 p. m. Shortly after 
- anchoring I went on shore to assist the naturalists, being accompanied — 
by Pilot Baxter and two seamen.. } 

_ ‘The group called Funk islands (see plates II and IIT) consists of three 
4 islets, which are about 30 to 35 miles from Cape Freels. Two of these 

islets are simply low ledges a few feet above sea-level and washed by 

_ the waves when there isa heavy sea. These lie a short distance nearly 
P's north from the western end of the larger island of the group. The latter 

1s about three-quarters of a mile in length and perhaps one-third of a 
_ mile wide. Its height is put down as 46 feet, but we thought it was 

: Migher. It is on the western end of the larger island, where alone 


'an.. *See special notes for Gels concerning appearance of Bian gai WwW ene pages [35] 
(36). 
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there is any soil over the granite rocks and ledges (that elsewhere stand __ 
out in bleak nakedness), that the remains of the great auk were found _ 
in profusion, a few inches below the surface. 

The collections made at this place embraced a large number of bones 
of the great auk, besides many birds, eggs, fledglings, plants, cte., and 
were extensive enough to fully satisfy the naturalists, since all or nearly : 
~ all of the difterent things that could be obtained on the island were 
secured. . 

While the vessel was at anchor in the offing, trials were made with 
-hand-lines for cod and other bottom fish, but with negative results | 
only. We lay at anchor off the “ Funks” until the afternoon of the day - | 
succeeding our arrival there. 

After getting all the collections and collecting party on board, we j 

got under way at 3.30 p.m., on the 23d, and passing Funk Islands our 
course was laid for the Penguin Islands, which he northwesterly from 
Cape Freels. But, since the wind changed and increased considerably 
in force after we started, it was decided a little later to run for Seldom 
-~come-by Harbor, which it was believed we could reach before dark. 
The wind fell light, however, and drew dead ahead, so that, with an 
unfavorable current, we could not reach the harbor before nightfall. 
Therefore, at 10.15 p.m. we anchored 24 miles southeast from Cann 
Island Light. 3 

We got under way at 8.25 on the morning of the 24th and ran for the 
Penguin Islands, through the inner passage, by Copper and Gall Islands. 
We anchored off the north Penguin Island at 10.50 a. m., and sent a 
collecting party onshore. The collections made here consisted of small 
land birds, sand-pipers, petrels, field mice, etc. Excavations were 
made with the hope of finding remains of the great auk, but nothing 
was obtained .to indicate that it had ever inhabited this island.* 

The party soon returned on board and at 2 p. m. we got under way 
and, passing between Coleman’s and Smail Islands, beat up to Little 
Seldom come-by Harbor, anchoring there at 8 p. m. 

The next morning Mr. Lucas and I started on an expedition to a small 
pond about 14 miles from the harbor, where we were informed it was 
possible to obtain specimens of trout, gulls, ducks, ete. Seaman Osier 
accompanied us and assisted in carrying the outfit. After scrambling 
over rough rocky hills and struggling through a mass of burned and 
fallen timber we found the pond. Trout were abundant, but, contrary 
to our expectations, no birds could be obtained ; the gulls seen were ex- 
ceedingly shy and did not venture within gun shot. A limited collec 
tion of small land birds was made. -. 

The weather on the 26th was generally clear and fairly pleasant, with 
a west-northwest wind, which changed to north, veered to the south. 
east, and finally became steady from the eastward. We got under way — 


* The name of these islands suggested the possibility that they had formerly been ~ 
frequented by the great auk, known here as the “ pin-win,” a corruption of Penguin, 
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at 8.25 a. m. and started for Toulinguet, going through Stag Harbor 

Run. We took in tow the boat of the keeper of tlie light-house at Cann 
- Island, who was going to Fogo. ‘The passage through Stag Harbor 

Run was made without difficulty, after which we beat up between Fogo 
and Change Islands until we could lay our course to windward of the 

latter. Anchored at Toulinguet at 3.50 p.m. The object of visiting 

this place, which is the largest town on the northeast coast of New- 
~ foundland, was to make inquiries concerning the appearance of mack- 
erel at White Bay and elsewhere along the northeastern coast and to 
get information which it was important to have concerning other fishery 
matters in this section. 
In the evening we visited the mail-steamer Plover, which had just ar- 
rived from Labrador, and made inquiries of her captain concerning the 
abundance of cod, mackerel, etc., at the points he had recently visited. 

I learned that all the fisheries of Labrador and northeastern New- 

foundland had been so utterly unremunerative up to that date that it 
was feared the fishermen might meet with absolute failure for the 
entire season. 

During our stay at this place many visitors came on board. Informa- 
tion was telegraphed to the Acting Commissioner of our arrival and in- 
tended departure the next day. It was, however, impracticable to get 
away on the 27th as planned, since a calm prevailed during the entire 
day. , Attempts were made to collect specimens of local fauna, but with 
little or no success. 

_ The wind on the following morning was a gentle southwest to south 
by west breeze, increasing to a stiff breeze and then decreasing. We 
filled away and ran out of Toulinguet Harbor at 4.05 in the morning, 
steering a course to clear Cape St. John’s, which point we passed at 
11.45 a. m., going between the cape and Gull Island. We then steered 
_ for Partridge Point. The wind was light in the afternoon, and at 4 

o’clock, when off Bay Verte, we hove-to and threw toll-bait for mackerel; 
also put out cod hand-lines for bottom fish, but were unsuccessful. 
_ While making this trial for fish the trading schooner Pheniz, of Toulin- 
_ guet, was seen standing off-shore towards us. Messrs. Baxter and 
_ Lucas boarded her, and learned that no mackerel had been seen in 
_ White Bay during the summer. 
' The news of the absence of mackerel at White Bay caused a change 
in my plans, and instead of going to Fleur de Lis Harbor, it was deter- 

_ mined to run for Canada Bay, where we had been informed mackerel 
_ are sometimes seen, and where also it was thought information con- 
cerning the cod-fishery might be obtained. 

Failing to catch mackerel or cod, we got under way again at 5 p. m., 
but in less than two hours afterwards the wind fell away to a calm, and 
pevent baffling winds and calms continued during the night. All of the 
_ morning and early afternoon of the 29th there were light, unsteady 
_ cats: ‘paws and calms, with fog. There were occasional partially clear 


a Ss ee 


ar 


502 REPORT OF COMMISSIONER OF FISH AND FISHERIES. — 


intervals, in which the land could be seen, but it was not until 3.15_ 
p. m. that we were able to reach Grevigreux Harbor, where we anchored, 5 
the wind dying away to a calm and a dense fog shutting in soon after 
our arrival. i i 
On account of light winds and heavy fog it was not practicablega a 
leave Grevigreux until August 3rd. During this Stay numerous ex- a 
peditions were made inland, as well as to points in the bay, where_ 
attempts were made to capture porpoises and to collect other objects : 
_which were considered of interest and value. On the morning of the — 
30th of July a party, consisting of Pilot Baxter, the two naturalists — 
and one seaman, visited Torrent Cascade, or ‘ Hell’s Mouth,” as it is q 
locally calied, on the opposite side of Canada Bay. The expedition E 
returned at 5.20 in the afternoon, having secured specimens of fish, ete, — 
Several attempts were made to capture porpoises, but they were so shy 
it was impossible to approach them within gunshot. aK 
On August 2d Messrs. Baxter, Palmer, and one seaman went to Otter 
Cove and Cloud Hills to make poneotennt They returned in the even- — 4 
ing, having secured two ptarmigan and some smaller land birds, among — 
which were two species not previously obtained. The ptarmigan were E 
especially valuable, since they were the Lagopus welchti, and were in — 
their summer plumage, in which this species had not previously been 
taken by naturalists. ~ . 4 
The morning of the 3d w‘s fine and clear, with a light and somewhat 
unsteady breeze from the southward; the weather continued fine q 
throughout the day, later with the wind Ronee by south to south- “a 
west, increasing from a light to a moderate breeze. At 8.30 a. m. we- 
left Grevigreux Harbor and ran out of Canada Bay. After we were well 
past Englee Island we ran up the coast toward the Strait of Belle I sle. 
At sunset the White Islands were in plain sight, and at 9.24 p. m. we 
passed them; at 10.15 p. m. we passed Cape Bauld and hauled-to for 
Cape ie enian in the Strait. 
At 1.15 a. m., on the 4th, when Cape Norman bore west one- half 
south, about 23 alee distant, we hove-to on the port tack with head — 
sails to windward. The abreet of stopping at this place was to make 
inquiries of the boat fishermen concerning the occurrence in the vicinity 
of mackerel and other species of food-fish. Soon after daylight we — 
filled away and stood toward Cape Norman, but hove-to for a few min- 
utes to obtain a supply of ice from fragments of bergs which were aritt- 
ing near by. wy 
Under the lee of Cape Norman we saw a large fleet of fishing boats 
at anchor. After we arrived in their vicinity, Pilot Baxter was sent in | 
a dory to make inquiries concerning the fisheries. One of the boats | 
came alongside, however, and her crew of to men reported that they — 
belonged to the sounoner Hdward Rich, of Catalina, Newfoundland , 
From their statements we learned that the schooner had been at Cape 
Norman, or near there, since June 25, where she ‘had been engaged ir in 
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ee oe for cod and herring. These men stayed on board ten or fifteen 
- minutes, and as soon as they departed we filled away to beat through 
4 - the Strait. 

-— At 8 a.m. the yacht Sapper, of Bay of Islands, Newfoundland, passed 
across our stern, running ‘winged out” to the eastward. She ‘saluted 
us by setting the Episcopal Church pennant, the Episcopal bishop of 
= Newfoundland being then on board of her making his annual visit to 
the churches in his diocese. The salute was returned. 

About noon the wind increased to a fresh and strong breeze from 

- west by south to west-southwest, and there were indications of more 
wind. The tide also began to set to the eastward, making it difficult 
to beat through the strait against the sharp choppy sea that was run- 
ning. Therefore we went into Black Bay for shelter, anchoring at the 
head of the bay at 1.50 p. m. The schooner Terror, f Shelbourne, 
Nova Scotia, lay at anchor there, being engaged in trading on the coast. 
y Later the wind increased to a strong westerly gale, with heavy squalls 
and thick weather. The weather remained unfavorable, and detained 
us in Black Bay until August 8th. On the 5th I went on board of the 
_ Terror. Capt. J. W. Pitts, who was in command of her, and who had 
. been cruising along the coast from Mingan to Fox Bay, on the Labrador - 
$ coast, gave me considerable information concerning the abundance or 
_ absence of fish in the localities which he had visited. 
On the morning of the 5th a party of four went on shore on a collect- 
. pie expedition. Little suecess was met with in shooting, only two 
- sand-pipers being bagged in a tramp of several miles. A large collec- 
_ tion of plants, among which were numerous species of mosses, was 
obtained. ; 

Mr. Lucas was very successful in catching trout in a brook which 
~ flows into the river that empties into Black Bay. Near the mouth of 
~ the brook, which is about 2 miles from the mouth of the river, the fish 

were small, but farther up the stream, near the rapid, fine trout were 
_ abundant. He caught a total of 36 poasids and two of the largest had 
a combined weight of 42 pounds. 
: . In the early morning of the 8th there was a light northeast wind, 
_ which increased to a moderate gale Jater on, with heavy squalls off the 
F Bland. At 4.40 a. m. we got under way, under lower sails, and ran out 
Of the Strait. Soon after starting we double-reefed the mainsail and 
_ furled it, and ran under whole foresail, jib, and forestay-sail for about 
_ two Soars when we set reefed mainsail. At 6.45 a. m. passed Amour 
E Point. Half an hour later the wind came off the land in a squall, 
B lowing heavy; lowered and furled the foresail and jib. The weather 
_ became Lea settled later, and at 9 a. m. we set foresail and jib, 
7 and hoisted the flying jib in the afternoon. Little Mecattina Island 
a E hore north at 5.30 p. m., when the wind moderated very suddenly from 
_ afresh to quite a light breeze from east by north. Shook reef out of 
mainsail and set the light sails. Later the wind backed around to the 
northwest, blowing a gentle breeze. 
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On the 9th the Foutniee was fine, with some cloudiness and indie - 
tions of rain, with a gentle to moderate breeze varying from northwest 
to south-southwest, and brief periods of calms. Between 5.30 and 
6.15 a. m. tried for cod with hand-lines baited with fresh capelin; uo 
fish were taken. 

At 6.30 a. m. put out ship’s dredge i in 51 fathoms on the western oda 4 
of Natasquan Bank. Little of interest or value was taken in the dredge. . 
The small surface towing net was used several times during the day, , . 
but nothing was taken in it. E 

During the 10th the wind varied from west by north to northwest by 
| west, blowing a moderate breeze in the early part, baffling and un- q 
steady in force, with calms, for the rest of the day. The weather was 5 
pleasant but hazy, with a strong mirage in the afternoon which dis- 4 
_torted the appearance of the land very much. 4 

Phalaropes were abundant and two were shot in the afternoon. The — 
surface net was towed on several occasions, but nothing was taken in it. — 

At 3.30 p. m. spoke with a fishing-boat, which was running in for — 
harbor, off Esquimaux Island. We came to anchor shortly before 8 p. — 
m. in 27 fathoms, off the western end of Large Island of the Mingan — 
group, which bore north one-half east, about 4 miles distant. I had 
wished to reach the Parroquets, of the Mingan group, before anchor- — 
ing, but as the wind died away to nearly a caim and the tide was q 
making to the eastward, it was decided to anchor and wait for an in- 4 
crease of wind or a ES of tide. After anchoring we put out hand- a 
lines baited with capelin, and caught one small codfish. 7 

At 4.15 a. m. on the 11th we got under way with a stiff east- southeast’ 
breeze, the weather at the time having a threatening appearance. We P 
ran for Mingan Island, which we left on the port, and stood in for a 
fishing station on the mainland opposite the island, where we anchored _ 
at 5.48 a. m., in twenty fathoms of water, about two-thirds of a mile 
from shore. The object in anchoring there was to make inquiries con- — 
cerning the occurrence of halibut in the vicinity of Mingan Island, and _ 
also to obtain some information about the gray seal (Halicherus grypus) 
that frequents this region and which we wished to get specimens of. ; 

Immediately after we anchored two men came off from the shore in ang 
boat and boarded us. One of these gave us much information concern- | 
ing the seals, halibut, and topography of the region. The latter in- — 
formation was very noche since I had no charts on board of that — 
locality on a scale sufficiently large to be useful. a 

It was determined to make an effort to obtain some seals that day, Fe 
since the weather was not suitable for fishing. Therefore, at 7.15 a. m., — 
we got under way and ran over for Mingan Island, where we anchored — 
half an hour later in 25 fathoms, the center of the island bearing 
southeast about one-half mile distant. Immediately after anchor- — 
ing, I went on shore, accompanied by Messrs. Lucas and Palmer, with — 
two seamen to look after the boat. Rifles and guns were carried som 
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Pahat we night be prepared for cither small or large game. Seals were 
3 seen hauled out on the lee side of the island, but all attempts to secure 
them failed, owing to their extreme timidity and alertness. Better 
- success was met with in securing specimens of birds. 
| The threatening condition of the weather made it somewhat risky to 
remain long on the island, and I determined to beat down to Mingan 
Harbor before the flood tide made. It was, therefore, arranged that 
our party, which separated on landing, should assemble at the boat 
— about two hours later to go on board. 
A little after 10 a. m., however, the Canadian cruiser La Canadienne, 
3 which came from the westward, anchored near the Grampus, lowered a 
boat and went on board our vessel. As soon as our party got together 
we returned on board, where I found Commander William Wakeham, 
inspector of fisheries for the province of Quebec, who was in command 
of the cruiser. In conversation with the mate he had learned that we 
had no suitable charts of Mingan, and he had very courteously sent 
his boat back to the cruiser for some sheet charts of the region, which 
a he presented to me. He also generously offered to send on board a 
pilot, or to render any other assistance which was needed. The charts 
4 he had furnished were so detailed that I felt safe in going by them with- 
out the assistance of a pilot. The La Canadienne got under way a little 
before we did, but steamed along slowly, apparently waiting for us to 
start. We filled away at 11.30 a. m., under all lower sails and maingaff- 
topsail, and less than an hour later tacked off the western entrance of 
Mingan Harbor, and began beating against the fleod tide which was 
running fully 3 knots in the narrows. Shortly after 1 p. m. we 
anchored in 9 fathoms off the Hudson Bay Company’s buildings. 
_ About an hour later a collecting party was sent on shore. 
' On the 12th the weather was thick, with fog and rain, and a moderate 
breeze from east-southeast to south-southeast. Messrs. Lucas and 
Palmer and two seamen were on shore collecting mest of the day, but 
aside from botanical specimens little of value was obtained. 

In the afternoon Commander Wakeham introduced Mr. Dugay, the 
Canadian fishery agent at Mingan Harbor, and instructed him to assist 
— usinany way in his power, and particularly to aid in any effort we might 
make to secure specimens of trout or saimon for our collection.* This 
was especially important to us, since the river fisheries in this region 
are leased by the Government to private parties, who will allow no one 
to fish in them without permission. 

_ Two Indians, who were accustomed to hunting seals, were engaged 
_ to go with us as soon as the weather permitted us to visit the western 
islands of the group, where the haunts of the gray seal are situated. 

5 On the 13th the weather cleared up, and the wind, which was from 


: 4 — *It may be explained that the obtainment of specimens of trout from the regions 
* _ Visited by us was considered important, since they were needed for study by the Com- 
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the eastward in the early part of the day, changed to north patie north- 
west later. The La Canadienne got under way at 4.30 a. m., and steamed 
out of the harbor to continue her cruise. Although the weather was 
clear and fine, and the wind reasonably moderate throughout the day, a 
there was a heavy surf rolling in on the shores. It was the opinion of 
all familiar with the habits of seals that none would haul out until the 
sea got smooth, and for that reason it was not advisable for us to leave 
the harbor to seek them. 2 
Mr. Lucas went uptheriver after trout, but, although fish were abun- 4 
dant, none could be taken because the recent rains had caused a con- a 
pilferable rise in the river and the water was too muddy for the fish to 
see the bait or a fly. Messrs. Palmer and Baxter and one seaman went 
across to the Inner Birch Island on a collecting trip. They returned — 
_ about 8 p. m., having met with only indifferent success. I made a col- 
lecting trip 6 Harbor Island, but got only two pigeon hawks. : q 
We lay in the harbor all day on the 14th, and nothing of especial mo-— 
ment occurred outside of an unsuccessful meter to capture a pike whale | 
(Balenoptera) that came near the vessel. 
On the 15th the conditions were favorable for seal hunting. Assoon — 
as practicable the Indians who were to accompany us were brought on 
board. They took with them their bark canoe, guns, and seal-skin 
jackets for disguise. At 8.25 a.m. we got under way with a north- 
westerly wind and beat down for the Parroquet Islands. Whena little — 
to the westward of Mingan Island we hove-to for a short time, the wind — 
being fresh with a choppy sea getting up. It was finally decided to. 
anchor to the leeward of Mingan Island, which we did at 11.45 a. m., in : 
30 fathoms of water. About a half- mile to the southward of us a herd 
of seals was seen hauled out on a long, rocky point. An unsuccessful — 
attempt was made to shoot some of the seals during the afternoon, —__ 
While the party was on shore hunting seals, toll-bait was thrown for 
mackerel, but without successful result. An attempt was made to 
catch squid during the night watches, as on previous nights, but none - 
were taken. a . 
_ We lay at Mingan Island during the night, and before daylight.on thel 
morning of the 16th a party went on shore hunting seals, but failed to” 
accomplish anything. Another attempt was made to ‘‘raise” mackerel 
in the early morning with the same result as on the previous day. 
At 8.40 a.m. we got under way and beat over to the Parroquets. | 
When to the westward of Mingan Island Messrs. Palmer and Baxter, a 
with one seaman, left the vessel in a dory and landed on the island to 
hunt for birds. Later we anchored in 34 fathoms northwest from East- } 
ern Dry Reef, about one-fourth of a mile distant. Seals were seen in | 
abundance swimming around the reef, but owing to the tide being flood, | 
and therefore deemed unfavorable by the Indians, an attempt to shoo yt 
seals was deferred until the middle of the afternoon. The animals, 4 
however, were so excessively shy that all efforts to secure one failed. __ 
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ay ‘The Sauter was threatening the latter part of the afternoon, with a 
4 Piow barometer. We therefore got under way at 6.40 p. m. to run for 
Min gan Harbor, and less than a half hour later picked up the dory with 
‘ Palmer and Baxter. There was a brisk breeze when we started, but 
— when we were about a mile distant from the entrance to Mingan Harbor 
the wind suddenly fell away to a calm, so that we were compelled to 
anchor and lay there for the night. 

On the following day the weather was threatening and rainy. We 
- got under way at 6 a. m., and ran into Mingan Harbor, where we were 
- detained by unfavorable weather until the 20th. 

Collecting parties went out every day, and repeated attempts wefe 
also made to obtain enough bait to enable us to set our trawl-lines for 

- halibut. There were, however, practically no squid at. Mingan, and 
- eapelin, which had been abundant before our arrival, were exceedingly 
 searce and difficult to catch. The surf on the beach, resulting from 
_ fresh winds, made it specially difficult to catch capelin, which otherwise 
pment have been taken in small quantities. Byhard work we succeeded 
in getting enough to bait 1,000 halibut hooks on the afternoon of the 
¥ 18th, on which occasion the gear was put in order to set as soon as the 
| weather permitted us to leave the harbor. 

_ We got under way at 4.25 a. m., on the 20th, with a gentle breeze from 
the west-northwest, and started for the halibut grounds outside of the 
- group,of islands. The wind increased very rapidly, however, and by 
_ the time we reached the fishing-grounds it blew fresh, with a choppy 
- and rough sea; the swift current caused the water to break and tumble 
_ in heavy rips that were dangerous for small boats to go into. When 
we stood out of the passage-way between Birch and Mingan Islands, 
finding it too rough to attempt trawl-line fishing, we hove-to for awhile 
on the port tack waiting to see if the wind and sea would moderate. 
. There were no indications, however, that there would be any decrease 
in the wind, and since our bait was already in a poor condition and it 

_ would be unfit for use on the following day, I concluded to abandon 

the idea of setting the trawl-lines for halibut, more especially as there 

_was small probability of getting another supply of bait. It was there- 

_ fore determined to run to Percé, where it had been decided to make 

a brief stop. Accordingly we stood across for Anticosti Island. We 

had rather a hard beat against a strong wind and choppy sea, but at 

3 e 3. 18 p. m. we passed the western point of Anticosti and steered for Cape 

| ~ Rosier. 


¥ : 


_ A little before 7 a. m. on the 21st we hove-to and tried for mackerel 
| - in a depth of 50 fathoms, Cape Gaspé bearing north and Bonaventura 
_ Island west-northwest. Cod hand-lines baited with capelin were put 
out; no fish were caught. After lying-to for an hour we kept off for 
: Bonaventura Island. We arrived off the southeast end of the island at 
9.15 a. m., and lay to with head-sails to windward, while Messrs. Palmer 
be and Lucas, with two seamen, left the vessel in a dory to investigate 
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the bird rookeries on the cliffs at Bonaventura. The party reruns 
board a little before noon, and soon after we filled away and stood i into 
Percé Harbor, where we dusharea at 1 p. m., to the eastward of Pere cé 
Rock. . 
We lay at Percé until the next noon. In the meantime collection 
were made of birds, etc., and considerable information was obtaine d 
concerning the local Retiewibe and the occurrenge of mackerel. 
Leaving Percé Harbor about noon on the 22d, we steered straight for 
Kast Point, Prince Edward Island, where we arrived early in the aftea r-3 
noon of the following day. Uff East. Point we saw a fleet of upwards S 
of thirty sail of American mackerel schooners. The first of these we 
met was the schooner Matthew M. Murray, of Gloucester, Mass. She 
was about 7 or 8 miles northwesterly from the point. As we approached | 
she steered to intercept us, seeing which we hove-to with jibs to wind- 
ward. Wespoke with the captain, who was anxious to learn the news P 
concerning mackerel along the ‘‘ north shore” and in the other regions 
we had visited. At the time we spoke to the Murray another schooner 
was noticed standing down the island, inshore of us, with all light sails” 
set, and evidently trying to intercept us. We therefore kept off to— 
meet the schooner, and as soon as we did so she began shortening sail 
and soon after hove-to. As we approached a dory was seen pulling to , 
meet us. We therefore hove-to, at 12.44 p. m., for the boat to come 
alongside. She contained Capt. Loring Nauss ofa two of the crew of ' 
the schooner Moro Castle, of Gloucester. He had recognized the 
Grampus, and was very anxious to learn what information we had 
obtained about mackerel on our cruise. Captain Nauss remained on ~ 
board nearly half an hour, and from him I learned much concerning the 
mackere! fishery by American vessels in the Gulf and of the catch by 
boats belonging at Prince Edward Island. As soon as he left we kept 
off to run past East Point. Several of the mackerel fleet intercepted 
and spoke with us to learn what news we had to tell them. Among 
these were the following schooners: A. M. Burnham, Governor Butler, 
Nellie BE. Davis, Maud M. Story, Howard Holbrook, of Gloucester, and 
Incy Jenkins, of Wellfleet. All of these were furnished with such 
information as we had to impart. 
We passed Henry Island, off Port Hood, at 6 p. m., ae which the 
wind gradually grew light ces) it was noel acalm. Shortly after 
9 p.m. we anchored off Cape Jack Light at the northern entrance of 
the Strait of Canso, the tide having turned to the northward and there 
not being wind enough to make any way against it. 
We lay at anchor until 4.25 on the following morning (24th), when 
we got under way with a light breeze and beat through the Straity 
anchoring at Port Hawksbury (at 7 a. m.) where we stopped to get our 
mail, fill water, and purchase some necessary supplies. | 
fe I saw an account ina Boston newspaper of the death of the inte 
U. S. Commissioner of Fish and Fisheries, Prof. Spencer F. Baird. 
The flag was set at half-mast. “3 
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3 - During the forenoon I met Commander Wakeham, of the La Cana- 

Etienne, and Lieutenant Gordon, Rk. N., commanding the Canadian steam 

cruiser Acadia, and a little later both gentlemen came on board to visit 
the Grampus. 

_ At4p.m.the yacht Ruth, of New York, homeward bound from a 
cruise in the Gulf of St. Te ence. arctibied near us. Soon after we 
_ got under way and beat to the southward through the Strait, the tide 

at this time being favorable. Toward sunset the wind decreased and 

_ the sky had a threatening appearance, which indicated astorm. There- 

fore, as the wind was ahead, we anchored at 7.15 p.m. under Eddy 
Point near the iight-house, and laid there for the night. The schooner 
- Pioneer, of Gloucester, which was also homeward bound, anchored near 
us and two of her crew came on board. 

On the morning of the 25th the wind was fresh from east-southeast 
with thick rain and indications of a heavy gale.* At 5.15 a. m. got 
under way and ran to Port Hawksbury, where we anchored at 7 a. m. 
_ In the harbor lay several American mackerel seiners which had come 
there for shelter. During the forenoon Captain Whitman, of the 
schooner Gracie C. Young, of Rockland, Me., came on board to learn 
the news about mackerel in northern Sates: 

_ The weather remained unfavorable until the 27th, when we got 
under way at 6.45 a.m. and ran across to Canso Harbor, where we 
‘anchored at 9.30a.m. In the harbor was a fleet of forty or fifty fishing 
vessels, among them many American mackerel schooners bound home. 
The sea resulting from the recent gale was excessively heavy along the 
coast and broke with tremendous force on the ledges outside of Canso 
Harbor. This kept the fleet from leaving, though the wind was fresh 
from west-northwest. In the afternoon the wind veered to the north- 
west, still blowing afresh breeze. We got under way at 12.45 p. m., and 
Tan out of the harbor, passing Roaring Bull Ledge at 1.40 p.m. Out- 
side, the sea was high and steep, causing the vessel to pitch somewhat 
heavily as she headed directly into it. Several of the fishing schooners 
lett about the same time, and the yacht Ruth started a littlelater. Be- 
fore we reached the vicinity of White Head we ran out of the north- 
west wind and into a light unsteady breeze from southwest to west- 
§ southwest. 

The passage home was uneventful. We arrived at Wood’s Holl at 
BR p.m. on September 1, and anchored off the Fish Commission wharf 
for the night. On the following day the vessel was moored alongside 
- the wharf and the collections were taken on shore and packed for ship- 
ment. I telegraphed Mate D. E. Collins, who was at Gloucester, to 
¥ the vessel, which he did that evening. 

On September 31 went to Gloucester, where I remained until the 7th. 


e Daring the day a heavy hurricane occurred off the southern coast of Nova Scotia, . 
it, while it blew strong in the Strait of Canso, the wind did not reach hurricane 
Betty. 
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While there £ met many owners of fishing vessels, who were desi 
of ‘learning the facts concerning the fishery investigations made by 
Grampus, and were also anxious to obtain my opinion as to whe 
mackerel were most likely to be abundant in the Gulf of St. Lawrence 
or off the New England coast.* i 
On September 9 Pilot Baxter, who had been engaged only to make 
the trip with us, was dischar oad Tid left the vessel. The Grampus la 
at Wood’s Holl until September 14, when we left for Gloucester to ion 
and paint the vessel and make some necessary repairs. We got under 
way at 4.22 p. m., with a light northwesterly breeze; when off Bast 
Chop the wind was very light with the ebb-tide just beginning to run” 
from the eastward ; we went into Vineyard Haven and anchored for the 
night. Got under way at 5 a. m. on the 15th, with alight northwest by 
north breeze, but on account of the continuous light baffling winds, we 
did not reach Gloucester until the next day, where we anchored at 8.1 18 
a.m. 


4. COURTESIES RECEIVED. 3 

It is proper that due acknowledgment should be made for numerous. 
courtesies received from both official and private sources, which ma- 
terially aided the successful issue of the expedition and evidenced the 
kindly interest of those concerned in the success of the investigation. 

Foremost amongst these shculd be mentioned the action of the Do-- 
minion Government. By order of His Excellency, the Governor-General 
of the Dominion, a circular letter was sent to customs and fishery offi- | 
cials at Dominion ports which the Grampus might visit, and a copy OF | 
the document was transmitted to the Commissioner. | 

The courtesy thus extended by the Dominion Government was im. 
portant, since it dispensed with the necessity of reporting at custom- 
houses on entering and leaving port, and also relieved the vessel from 
the payment of customary harbor dues. Following is the letter: 


Ottawa, June 22, ee 

To Collectors and Officers of Customs a 
and Fishery Officers of the Dominion : a 

GENTLEMEN: You are hereby advised that Capt. J. W. Collins, of 
the United States Fishery Commission schooner Grampus, is about pr r0- 
ceeding to Labrador on a scientific mission for his Government, and by 
order of His Excellency, the Governor-General in council, the vessel 
named is to be relieved from the observance of any of thie usual cus: 
toms requirements in the direction of reporting inwards or clearing 
outwards or the payment of any fees ordinarily collected from foreigt D 


i) 


vessels when calling at Canadian ports. ev 


a 


* For further details concerning this, see notes on food of mackerel, pages [29] [30]. 
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4 It is the desire of the ministers of customs and marine and fisheries 
- that you shall individually extend to Captain Collins all the informa- 
- tion and assistance in your power and in every way facilitate the 
E accomplishment of the mission in your locality. 

a We have the honor to be, gentlemen, 

: e J. JOHNSON, 


3 Commissioner of Customs. 
4 ; JOHN TILTON, 
Deputy Minister of Fisheries. 


“i 


Special acknowledgements are due Rev. M. Harvey, of St. John’s, 
Ei Newfoundland, for courtesies and assistance extended to the officers and 
- naturalists on the Grampus. His kindly aid and intelligent interest in 
3 the attempt to secure a collection of the remains of the great auk con- 
4 tributed materially to the successful issue of that important undertak- 
ing. | 
The American consul at St. John’s, Mr. Thomas N. Molloy, gave 
information concerning the Funk Islands and the condition of the fish- 
- eries about Newfoundland. 
_ At St. John’s it was necessary for us to refill our water-tanks, and 
to do this the vessel had to be taken alongside of a wharf. The water 
- is supplied by the city and is charged for at a stated price. ‘The city 
a authorities, however, very generously remitted the customary charge, 
and died us to take all the water we needed free of cost. Messrs. 
_ Job Brothers & Co. kindly permitted us to haul into their wharf to fill 
the water-tanks, and also sent their steam-launch to tow the Grampus 
to the dock. 
3 ‘A Mr. Emerson, who has some ponds filled with trout in the suburbs 
of St. John’s, eesmnitied our naturalists to take as many specimens as 
they desired to obtain. 
- Lam indebted to Capt. J. W. Pitts, of the schooner Terror, of Shel- 
bourne, N. S., whom we met at Black Bay on August 5th, for informa-_ 
tion concerning the fish-and fisheries along that part of the coast which 
he had visited, and also for the following letter of introduction to the 
collector of customs at Esquimaux Point, that he gave me, but which 
j circumstances prevented me from using : 
Pinware, August 6, 1887. 

4 DEAR SIR: My friend, Capt. J. W. Co.lins, intends visiting Esqui- 
P -maux Point and Mingan in aid of scientific discovery. You will please 
; 4 give him all the information you can. Also give the Captain an intro- 
_ duction to the agent at Mingan. 
By doing so you will confer a favor on, 
Yours, ete., 
— JOHN W. PITTS. 
 OD.B. McGEE, Esq, 

 —s- Collector of Customs, Esquimaux Point. 
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M. Turbid, the light: keeper at the Bird Rocks, assisted us very ma 
terially in obtaining collections of birds. He also gave us a full a 
of eggs of all the species that breed there. 7 

Acknowledgements are due Commander William Wakeham, com. je, 
manding the Canadian cruiser La Canadienne, for presenting me with :: 
sheet charts of the region about Mingan, a matter of much import: — 
ance, since our charts were on a scale too small to show the local dan- a 
gers, and navigating with them as my only guide was extremely hazard- 
ous. He also assisted usin other ways, and to his interest and sls . 
treatment much of the success we had at Mingan is due. 

Messrs. H. W. Embree & Sons, boat-builders at Port Hawksbury, 0. — 
B., kindly gave me the dines and detailed plans ofa “‘ Canso boat” built ~ 
by them in 1883, and exhibited at the International Fisheries Exhibi- — 
tion at London. This courtesy was specially appreciated, since the 7 
plans were valuable for illustrating this type of fishing boat, which has — 
been described in a work on fishing vessels of the world, prepared by — 
the writer, that is now in manuscript form. 


5. COLLECTIONS. 


Reference is made to the reports published under the auspices of the 
National Museum for a detailed account of the collections secured — 
other than-the fishes and invertebrates. The results of the observa- 
tious made, and which have been embodied in the reports referred to, — 
must prove valuable contributions to the knowledge of the subjects — 
discussed. The fishes obtained on the cruise have been identified by 
Dr. Tarleton H. Bean, ichthyologist of the Commission. : 

The marine invertebrates—chiefly forms upon which the mackerel — 
feeds—have not yet been identified. It is, therefore, not practicable — 
to speak definitely of the species collected. 1 believe it will be suffi- — 
cient, however, for the purposes of this report, to show in a general way — 
the relative abundance, in the different localities visited, of those forms — 
which constitute the favorite food of the mackerel. 4 

The collections of land birds, insects, botanical and geological speci- — 
mens, etc., were obtained incidentally, as opportunity offered, and in — 
several instances were of exceptional importance. Among those speci- 
ally noteworthy were the rock ptarmigans (male and female), elsewhere — 
mentioned, and some rare and new species of ferns and mosses. A 
complete collection, made at Funk Island, of insects, plants, geological — 
specimens, etc., can not but prove valuable additions to our knowledge | 
of this interesting spot. = 

But, considered from the stand-point of the fisheries, the collections & 
of various species of sea-birds that prey upon fish or serve as food or 
bait for the fishermen were most valuable. The observations madeae 
upon the present condition of the rookeries that were examined may, 
however, fairly be considered even more important than the specimens — 
obtained, since they furnish information upon which may be based 
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opinions as to the extermination, or otherwise, of certain species which 
have special relations to the prosperity of the fisheries. 

Aside from the interest that may be felt by the naturalist in prevent- 
ing the extinction of races of sea-birds, zoologically important and in- 
teresting, the matter of preserving their breeding-places from destruc- 
tion is one of no small moment to the fisherman. 

It is a well-known fact that for many years cod-fishermen upon the 

. great ocean banks depended to a considerable extent upon birds for a 
bait supply. Among those thus utilized were gulls, terns, and other 
species that breed on the northern coasts. 

| It is not, perhaps, so well understood that fishermen often are bene- 
 fited by that instinct that sea-birds possess in a high degree, and which 
| enables them to quickly detect the presence of such fish as they prey 
upon. The writer is familiar with the fact that fishermen are careful 
_ observers of the movements of birds. The mackerel fisherman keenly 
watches the actions of the gannet; notes its success when diving; draws 
- conclusions from the gathering flock as to the abundance of fish, and is 
- governed accordingly. Many a good catch of mackerel has been due 
- to information of the presence of large schools of that species thus im- 
_ parted to the fisherman. | 
The little “‘sea-goose” (Phalaropus) is also an object of interest to 
_ the fisherman, who, though he may not have inquired why, has learned 
_ that iarge flocks of this genus appearing on the fishing-ground may be 
considered a “good sign” of the presence of mackerel. The “ sign” is 
due to the fact that the phalarope, which feeds largely upon copepods 
and other small forms of marine life that constitute the favorite food of 
mackerel, is liable to be where there is an abundance to eat, hence the 
connection between the presence of birds and fish. 
_ No fisher-lad is too young not to have learned the meaning of 
unusual noisy activity among sea-gulls and terns. There is no surer 
indication of the approach to the coast of the long-watched-for schools 
of capelin, herring, or mackerel, the van-guards of which are thus 
heralded by pneen attendants. 

_ Sea-birds are often a source of food supply to the fishermen. This 

_ was formerly much more frequently the case than now, for the wanton 

_ destruction of both birds and eggs has materially reduced the produc- 

_ tion of the most important rookeries. 

No bird, perhaps no animal, held a more important relation in this 

_ respect to the early American fisheries than the great auk. Indis- 

_ ¢riminately slaughtered by thousands, it made an important addition 

a to the fisherman’s larder, until at last it yielded to the rapacious and 

& ‘destructive agencies it was not fitted to withstand, and a most inter- 

e esting Species was totally wiped out of existence. 
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But so suddenly, so unexpectedly, and so thoroughly was it obliter- 
ated that in all the museums of the United States there was only one a 
skeleton—more properly a dried mummified specimen—of Alca impennis. — 


And with few exceptions the museums of Europe, as well as those of _ 


this country, were without any osteological remains of the species. A 
few bones dug from shell heaps, or accidentally found in ont-of-the-way 
places were considered valuable prizes. 


It will thus be seen that the procurement of a large collection of the | 


remains of the great auk was a matter of ‘special importance, whether 
considered from the stand-point of science or the more practical bearing 
of the historical relation of the species to the fisheries. The details of 
the magnitude of this collection, as well as many interesting facts relat- 
ing to the obtainment of it, and the history of the great auk, are given 
in the National Museum publications for 1887-5 and need not be re 

peated here. } 

It may, perhaps, suffice to say that the collection of remains ‘of 
the great auk exceeds in magnitude all others. Several skeletons 
have already been mounted, and Mr. Lucas is authority for stating that 
probably ten in all will be made. pie and wing bones were obtained 


of more than 700 birds. 
Among the species of sea-birds colleetad which are most important, 
so far as the fisheries are concerned, the following may be mentioned 


here: 


Gannet (Sula bassana). 
A large and full series, consisting of eggs, embryos, nestlings, and adults. 
Arctic Tern (Sterna paradiscea). 
A series similar to the above, with the addition of nests of various forms. 
Kittiwake Gull (Rissa tridactyla). 
A full series, including nests. 
Herring Gull (Larus argentatus smithsonianus). - 
Nestlings and adalts. 
Bonaparte’s Gull (Larus philadelphie). 
Young and adults. 
Razor-billed Auk (Alca torda). 
A full series; eggs, embryos, young, and adults. 
. Murre ( Uria troile and lomvia). 
A full series; eggs, embryos, young, and adults. 
Puffin ( Fratercula arctica). 
A full series assabove. 
Red Phalarope (Phalaropus fulicarius). 
Adults. 
Common Hagdon or Great Shearwater (Puffinus major). 
Adults. 
Black Guillemot (Cepphus grylle). 
Young in first plumage and adults. 


| Besides the above, several other varieties were obtained, and in all 4 


cases, including the species above mentioned, enough specimens were ~ 
secured to have a series of skins and skeletons made of all adult birds. _ 


4 
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THE GREAT AUK (Alca impennis). 


From mounted specimen in the Smithsonian Institution. 
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‘The lowe is a list of the fishes collected, as identified by Dr. T. 
oH. Bean, who says: “* Among the trout I find some interesting speci- 
‘mens, particularly the brook trout with hyoid teeth. The fontinalis 
usually has no hyoids, but some of these specimens have them well 
meveloped : ri 


Smelt (Osmerus mordax). 

Cunner (Ctenolabrus adspersus). 

Flounder (Pleuronectes americanus). 

} 18-Spined Sculpin (Cottus 18-spinosus). 

’ Brook trout (Salvelinus fontinalis). 

Atlantic Salmon (Salmo salar). 

3 Butterfish (A/urenoides gunnellus). 4 
Stickleback (Gasterosteus aculeatus). 

Cod (Gadus ogac). 

Daddy Sculpin ( Cottus grenlandicus). 


6. a UPON VARIOUS Ae OF FISH, ETC. 


(f) Mackerel. acs has been stated, the aacipal object of the cruise 
“of the Grampus was to investigate the matter of the occurrence of mack- 
 erel in certain places little frequented by those who fish for that species. 
It was also deemed important to determine, if possible, the presence or 
absence in the regions visited of those forms upon which the mackerel 


The plan adopted to obtain information concerning the presence of 
_ mackerel was to make trials witn toll-bait, and to inquire of every one 
liable to possess any definite knowledge of its occurrence in localities 
they were familiar with. The presence of minute crustacea (called ‘red 
seed” or “cayenne” by fishermen), or other small forms of surface-swim- 
"ming marine animals upon which the mackerel feeds, was determined by 
towing small surface nets. The temperature of water and air was sys- 
_tematically taken at short intervals, which supplies the data for deter- 
mining whether the conditions in certain localities are suitable for this 
species. 

_ The first objective point was the Bird Rocks, which lie off the east 
end of the Magdalen Islands, in the Gulf of St. Lawrence. In former 
‘ years, when hook and line fishing for mackerel was in vogue, large 
catches were frequently made in the near vicinity of the Bird Rocks. 
But this locality has been seldom visited by mackerelmen in recent 
= Reports have also been circulated of the recent occurrence of 
_ schools of mackerel between the Bird Rocks and St. Paul’s Island. It 
was, therefore, important that these localities should be visited and an 


ty 


; effort made to determine the presence or absence of the species in that 


(long trials being made with it at intervals from noon to about 7 p. m.) 
ae little more than a mile to the westward of the largest Bird Rock, but 
1 no mackerel were seen or taken. 
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Be 
M. Turbid, the recor of the light, said he nad seen no indication of fo 
the presence of mackerel about the rocks during the summer. Large — 
mackerel were abundant in 1885, but since that date have generally es 
been scarce, and most of the time either rare or entirely absent. | 
On July 10 a trial was made with toll-bait 15 miles east by north 
from Entry Island. No mackerel were seen or taken. w 
July 13 another trial was made south-southeast 4 miles distant from — 
’ Entry Island without result. 4 
As mentioned elsewhere, the conditions of the weather were unfavor- — 
_ able for making a comprehensive investigation between the Bird Rocks — 
and St. Paul’s Island, without delaying the trip to Newfoundland longer — 
than was thought desirable. However, a lookout was kept for indica- — 
tions of mackerel, but nothing was seen which gave reason to think ~ 
that any fish of that species were in the region mentioned. If mack- q 
erel had been there in any abundance, it is probable that schools of — 
them would have been seen at night, when the presence of fish can 
generally be easily detected by the phosphoresence they cause in the 4 
water. 
While at the Magdalens I learned that the ill: net fishermen. had — 
found mackerel exceptionally scarce during the early part of the ae . 
and very few were obtained. 9 
There have been for many years traditions among the fishermen of — 
the occasional abundance of mackerel in White Bay and adjacent waters 
on the northeastern coast of Newfoundland. It was, therefore,deemed — 
important to obtain as complete information as could be secured con- 
cerning the occurrence of mackerel in that region. The statements given — 
below are based upon the recollections of various people who were inter- © 
viewed, and who have been associated with the fisheries of that region 
for many years. The result of the inquiries made can be briefly sum- 
marized as follows: 
About 1870 to 1875, and occasionally in previous years, mackerel were — 
found at times in considerable abundance at White Bay and at Canadam 
Bay. One or two fishermen remembered that individuals had been — 
taken as far east as Fogo Island, but their recollection was not clear 
enough to make any definite statements. A marked characteristic of © 
the mackerel taken in this region is that they are invariably poor in | 
flesh and inferior as food. One fisherman said they are ‘dry as sticks.” q 
Mackerel had seldom been seen about White Bay and vicinity for 
twelve years, though occasionally a Spe has been taken in the | 
herring-nets. 
On July 26 Capt. George Manuel, of the mail steamer Plover, whoa 
had just arrived from his trip along the Labrador coast and the “French > 
shore” of Newfoundland, stated ae he had not heard of the occur- | 
rence of mackerel on the coast of Newfoundland at any time during the’ 
summer. 
The captain of a schooner which had recently arrived at Toulinguet | 
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a from White Bay, reported no mackerel having been seen in the latter 
_ locality or the adjacent coast waters. 
The captain of the schooner Phenix, which had just left White Bay, 
also reported that no mackerel had been seen in White Bay or vicinity 
during the summer. We hove-to off Bay Verte and tried for mackerel 
— with toll-bait for about an hour, but without result. 
We did not learn of the recent occurrence of mackerel at Canada Bay. 
_ The inhabitants seemed to have no definite recollection of mackerel 
having been there. 
— On August 4, when near Cape Norman, in the Strait of Belle Isle, 
we were boarded by two of the crew of the schooner Hdward hich, of 
Catalina, Newfoundland, and they said that their vessel had been in 
that vicinity since June 25 and ‘had taken no mackerel, nor had they 
heard of any being taken, neither had they seen anything that would 
indicate the presence of mackerel in the Strait. One of them said that 
he had fished in the Strait for several successive summers, but had 
never known of mackerel being abundant there. Two or three years 
_ previous, he remembered that a few mackerel had been taken about 
~ Cape Norman in herring gill-nets, but they were not plentiful. 
Capt. J. W. Pitts, of the schooner Terror, of Shelbourne, N.S., whom 
I met at Black Bay on August 5, said that he had eruised along the 
- Labrador coast from the Mingan Islands to Fox Bay, beginning his 
 eruise at the former place on May 18. He had not learned of the 
presence of mackerel this year in any of the localities he visited, and 
_ he had the impression that mackerel had not been abundant anywhere” 
along that coast in many years. 
In previous years he had caught mackerel with hook and line about 
. the middle of August, in the vicinity of Esquimaux Point, at Mingan. 
In 1886 a few mackerel were cau ght at Natasquan, but he fd heard of 
- none being taken in the Strait of Belle Isle. In 1885 large but poor 
-. mackerel were fairly abundant in the strait, and Captain Pitts pur- 
q chased a quantity at Red Bay of the local fishermen who caught the 
fish in 23-inch-mesh herring gill-nets. Only a comparatively small 
- amount of mackerel were taken by the fishermen at Red Bay, and few 
_ or none at other points in the strait. 
% The fishermen of Black Bay, Strait of Belle Isle, agreed in saying 
- that mackerel were abundant in the summer of 1885, from about the 
_ middle io the last of August. One skipper of a seining gang told me 
_ that he could have hauled a vessel load in one drag-seine at the head 
eof the bay. But there was no market for them, and the few barrels 
_ which were taken from time to time could not be sold, or the price re- 
ceived was too low to pay for the work of curing the fish, not to speak 
_ of the labor of catching them. 
_ Eere, as on the “ French shore” of Newfoundland, there was a remark- © 
_ able zonsensus of statement to the effect that the mackerel taken are gen- 
Sa of large size, but always poor in flesh and of little value as food. 
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Mr. W. A. Stearns makes the following record of the appearance 
mackerel on the Labrador coast: | : ie 
Seldom taken at all on the Labrador Sone except as isolated i 
dividuals or by twos or threes. One person at Triangle Harbor tole c 
eight while we were there, but said that he had not taken as man) y 
before in aS many years.” * 
When at Perce, on August 21, I learned that there had been no pod 
of mackerel in that vicinity fering the summer. Occasionally a sin- 
gle individual had been taken in the herring gill-nets, but none were 
seen schooling, and the scattering specimens caught only emphasized — 
the absence of the species from this region, which was yen an 
excellent fishing-ground. 
Off East Point, Prince Edward Island, we were intercepted by the 
schooner Moro Castle, of Gloucester, 1] Miss) the captain of which was — 
anxious to learn what news we had of mackerel on the “north shore.” — 
I learned from him that his vessel had taken 140 barrels of mackerel, — 
chiefly on Bank Bradley, soon after his arrival in the Gulf of St. Law- 
rence, but for four weeks he had not caught a fish. Some of the small - 
boats were doing fairly well at hook and line mackerel fishing close 
inshore, on the north side of Prince Edward Island, and at Cheticamp, — | 
Cape Breton. Canadian vessels had, however, been no more fortunate ~ 
than American schooners. None of the seiners had met with any suc- — 
cess for several weeks. Altogether the season had been a very ipo 
able one for mackerel fishermen. ' 
The negative results obtained in our investigation relating to the 
mackerel along the east coast of Newfoundland and the shore of Lab-— 
rador, proved beyond question that there were no mackerel in those — 
regions in the summer of 1887, up to the time that we visited the coast. — 
There is also reason to think that mackerel occur there less frequently 
and in less abundance than is generally believed. In view of the fact 
that all evidence goes to prove that the species is remarkably poor n 
northern waters, it would seem,to be a non-profitable undertaking to- 
pursue them thither even were there a greater probability of finding 
fish plentiful. The cause of their poor condition is probably due to 
the fact that the temperature of the water is lower than it is on the 
grounds where mackerel fatten rapidly, and it is possible that they find 
in those regions comparatively little food which is suited to them. q 
There is a popular belief that when mackerel are scarce off the shores 
of the United States and in the Gulf of St. Lawrence they must be 
abundant elsewhere. This belief may be well founded in the absineas 
but there is no evidence to prove that the scarcity of fish in the Gu 
of St. Lawrence is any indication that they may be found farther nore 
As a matter of fact, mackerel were exceptionally scarce on the gulf 
fishing-grounds during the summer of 1887. Commander William 
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*Proc. U. S. National Museum, Vol. vi, 1883, p. 124. “ Notes on the Natural Histo y 
of Labrador.” - 
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' “Wakeham, inspector of fisheries for the Province of Quebec, states that 
- mackerel were scarce all over this division, although a few of very 
fine quality were caught at Magdalen Islands; the bulk of the mack- 
 erel schools kept about Prince Edward Island and Cape Breton never 

coming northward across the gulf.” 
The inspector of fisheries for the Province of New Brunswick, Mr. W. 
H. Venning, reports “that this fishery was a failure. From 17,868 bar- 
rels and 70,128 cans last vear, the catch has fallen to 3,607 barrels and 
44,278 cans this year.” The inspector of fisheries for the Province of 
Nova Scotia stated in his report that the catch of mackerel in that 
province had been some 10,000 barrels less than the previous season. 
The catch at Prince Edward Island was 3,872 barrels less than in 1886. 
4 (g) Food of mackerel.—The presence of mackerel in any particular 
locality isdoubtless due to a considerable extent to the abundance of food 
which is specially attractive to them. As is well known, the mackerel 
feeds with avidity upon small copepods, generally of a pinkish tint, and 
for this reason frequently called ‘‘red seed” or ‘‘cayenne” by the fisher- 
men. All observations made hitherto have led to the belief that this 
form of life is the food which the mackerel is particularly fond of. | 
From the time the Grampus left Gloucester until she returned at- 
tempts were made to ascertain the presence or absence of crustacea, or 
other small forms of life at the surface of the water, by towing a small 
_ fine-meshed net specially designed for collecting minute animals. Else- 
_ where the results of these towings are tabulated and specifically set _ 
forth; here I intend only to consider in a general way the bearings 
- upon the fisheries of the results obtained. Practically without excep- 
_ tion, nothing was taken in the towing nets which could serve as food 
_ for mackerel from the time we entered the Gulf of St. Lawrence until 
_ we passed through Canso on our way home. The gulf, the coast of 
- Newfoundland, and the waters along the shores of Labrador appeared 
to be utterly barren of such minute forms of life as the mackerel feeds 
- upon, though it may be mentioned that a few specimens of crabs in 
$ their larval stages were taken off the northeastern coast of Newfound- 
land. But in the Gulf of Maine, and along the south coast of Nova 
_ Scotia, small crustacea were found in considerable abundance, and fre- 
- quently in great numbers. On our return voyage we found them spe- 
_ cially numerous in the Gulf of Maine. This led me to believe that 
_ mackerel would be more abundant in the fall off the New England 
- coast than in the Gulf of St. Lawrence, especially as Captain Nauss, 
_ of the Moro Castle, had stated that he had seldom seen any food in the 
_ stomachs of the mackerel taken in the last-mentioned locality during 
___the early part of the season. 
_ Upon my arrival at Gloucester after completing the cruise, I was in- 
_ terviewed by Wm. H. Jordan, of the firm of Rowe & Jordan, who 
¥ Own several mackerel schooners, as to the probability of their vessel, 
: _ which was then in provincial waters, getting a good catch of mackerel. 
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_ said during your trip there in the schooner Grampus, from which you 4 
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- regions visited, was thought to be of secondary importance. However, — 


the Gulf of St. Lawrence. The correctness of this opinion may, per 
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In reply to his inquiries [ ventured the opinion that fish would, ii ! 
probability, be caught off our own coast in greater numbers than 


haps, best be shown by the following letter from the firm, which ex. ‘ 
plains itself: 3 
GLOUCESTER, MAss., September 29, 1887. 

Sir: You may remember about the first of the month we naire you | 
if you could give any information about the prospect of finding mack- 


erel in or about the Gulf of St. Lawrence and adjacent waters. Ton 


had just returned, you had observed very carefully all signs tending om 
show the presence of mackerel in any considerable quantity, and had | 
not found any, and furthermore, you had kept a drag-net out all the 
time you were sailing and had found absolutely no food for mackerel — 4 
until upon your return trip you had got nearly home, on Brown’s Bank ~ 
or this side of it, and there you found food in large quantities, which — 
you considered to be a reasonably sure prospect, if mackerel were — 
caught at all, they would be caught upon our own shores; which judg- 
ment has proved accurate and very valuable. On the 7th of Septem- — 
ber, a few days after our conversation with you, we received a dis- — 
patch from Captain Cameron, of our schooner Gatherer, at Souris, — 
Prince Edward Island, asking for instructions how to proceed, saying — 
the prospect looked to be fair there. Acting upon your opinion, we — 
directed our captain to come home immediately. He started seven — 
days later and caught 350 barrels of mackerel 8 miles from Eastern — 
Point, in Massachusetts Bay, and they were sold for $18 per barrel; — 
the 130 barrels he had on board, caught in Bay St. Lawrence, were — 
sold for $13.50 per barrel, and he had been ten weeks catching them. — 
Truly yours, 
ROWE & JORDAN. 
Capt. J. W. COLLINS, | 
U.S. Fish Commission, Washington, D. C. 


(h) Cod.—As has been stated elsewhere, the obtainment of infor- y 
mation concerning the cod, and the fishery which is based upon it, in the - 


occasional trials for cod were made with hand-lines, and inquiry was_ 
made concerning the cod-fishery at the places visited. At the end of 
this chapter, and in Table II, may be found a summation of the trials © 
with hand-lines and the results obtained, so far as cod are concerned. 
Also, in “ Notes concerning the Newfoundland cod-fishery,” the reader 
will find details of vessels, apparatus, methods, ete. Herel propose te e | 
discuss the condition of the fishery in a general way, giving in substance — j 
the result of our investigations, so far as they bear upon the status ong 
this industry in 1887, at the places visited by the Grampus. 
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In former years there was an important cod-fishery about the Mag- 
-dalen Islands, which, in addition to a numerous fleet of boats that 
sailed from various harbors, also drew thither a fleet of vessels of 
greater or less proportions. Most- of these vessels were from British 
provincial ports, some that sailed under the French flag came from — 
Miquelon, and not unfrequently American schooners formed a portion. 
of the fleet. Usually these vessels fished ‘at a drift” on the shallow 
rocky spots about the islands, and generally they were successful. 
In recent years the fishery has materially declined inimportance. A 
fleet of boats is still employed from the islands, but it appears that 
fewer vessels now visit that region to fish for cod. 
In the various trials we had with hand-lines about the Magdalens the 
results obtained showed that cod were very scarce. M. Turbid said 
they have not been abundant at the Bird Rocks in recent years. This 
statement was verified by three of the crew of a cod-fishing schooner 
whom I met on the smaller Bird Rock, which they had visited to shoot 
birds for food. Their vessel lay in the offing “drifting” for fish on a 
| shallow spot between the Bird Rocks and Byron Island. They had tried 
for fish on nearly all the grounds around tie Magdalens, they said, and 
. without exception had found cod very scarce. Indeed, they were em- 
_phatiec in declaring that unless they were more foi cute than they had 
been their voyage would be a failure. 
_ The shore cod-fishery on the coast of Newfoundland, from St. John’s 
around to the Strait of Belle Isle, has been in an unsatisfactory condi- 
tion for several years. In many of the bays, where an extensive and 
remunerative cod-fishery was formerly maintained, the cod has been so 
scarce in recent years that only meager results could be obtained, and 
the coast fishermen have been reduced almost to starvation in some 
localities. 
During the summer of 1887 the cod-fishery was in a very deplorable 
condition on the northeast coast of Newfoundland. In the region from 
Fogo Island to Canada Bay many of the fishermen had obtained little 
‘more than enough fish for their own tables. 
 OnJ uly 25 a fisherman at Seldom come-by Harbor told me that he 
had not caught, up to that date, more than one-half quintal of cod. 
‘Similar statements were made by others. At Toulinguet I was in- 
formed that a gang of four men operating a trap had taken only 3 
 quintals of cod. A few small fish were generally the result of a day’s 
- fishing for a man, the amount being scarcely enough for the consump- 
_ tion of his own family. At Canada Bay the same story was told. The 
fishermen were disheartened. Day after day they went to the fishing 
‘ - grounds with their boats and still no results. They had experienced a 
year or two of special privation on account of the scarcity of cod, and — 
as fish is their only dependence they were next to hopeless. A Feentht 
- Schooner that lay in one of the coves in Canada Bay, about 5 miles from 
a vhere we anchored, had been fishing all summer and getting next to 
nothing. We made several trials with hand-lines, but caught no fish. 
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What this exceptional scarcity of cod is due to no one seems abl 
tell. Various causes are assigned, but they are generally without pro er 
foundation. ‘The fishermen, at least those who have any knowledge of 
fish culture, hope that some remedy may be found in the artificial 
propagation of cod. ‘Z 

The scarcity of cod around the coast of Newfoundland in recent years 
has led to a considerable change in the fishery. Instead of depending 
almost entirely upon inshore fishing, the tendency in recent years has 
been to engage more extensively in the offshore bank fishery, and this 
has also lately come to supersede, to some extent, the Labrador coast 
fishery. As a matter of fact, the condition of the Labrador cod-fishery 
has been nearly as bad as that on the northeast coast of Newfoundland. 

On July 26, when I met Captain Manuel at Toulinguet, he reporte d 
that. the eatoh of cod on the Labrador coast, up to that time, had been 
very meagre. The fleet had not got beyond Battle Harbor on account of 
ice, and there was much anxiety felt by all concerned in the fisheries 
as to the outcome for the season. Many feared that the cod-fishery 
would be almost a total failure. In the early part of August, when we 
were at the Strait of Belle Isle, the prospect was little if any better. — 

It is possible that in future years the cod-fishery of the Labrador 
coast and eastern Newfoundland may regain something of its former 
importance. but there is reason to believe that, at least for many 
years, it will not be of sufficient proportions to offer any inducement 
for American fishermen to engage in it, if, indeed, the catch is sufficient 
to maintain the coast population and prevent semi-starvation. = 

The cod-fishery at Mingan and adjacent localities had been fairly 
prosperous, though the fishermen had met some difficulty in obtain- 
ing a full supply of bait. The fishermen at Perce were disposed to 
complain somewhat of a scarcity of cod, but from all that could be 
learned I inferred that the season’s catch had been pretty well up te 
the average. The conclusion arrived at is sustained by the following, 
extracted from the report on the fisheries of the province of Quebee, 
by Commander Wakeham: 

“Cod-fishing began late, it being ae 10th of June before the 1 fish 
struck in. The yield was about the same as in 1886, with a difference 
of 3,050 cwts. in favor of this season. The catch was large about th 
end of June and beginning of July, and every one looked forward t 
an unusually successful fishery, but during August and September bail 
became uncertain, and in October and November the weather was s¢ 
rough that it became impossible to carry on the fishery. When the 
weather was fine and the boats could go out, fish were found abund 
ant everywhere. It was noticed this year that cod went higher up 
Bay des Chaleurs, and in greater quantities than for many years past | 
The same fact was noticed on the north shore; for many years, say 
fifteen at least, no cod has been taken above Point des Monts; this 
season fish were abundant right up to the Manicouagan. It is generally | 
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conceded that cod were never more abundant inshore than they were 
this year. On the upper part of the south shore, from Cape Magdalen 
to Cape Chatte, cod-fishing was again spoiled by the appearance of 
white porpoises, which came down the river during the summer months 
and drove the cod from that part of the coast. 

‘¢The catch of cod on the Labrador coast was again small, only 22,717 
ewts. having been taken below Natashquan. The fish keep in deep 
water offshore, and were all caught with hook and line, nothing being 
done with ‘twine,’ which is an expression used to indicate the fishery 
carried on with seines, traps, and gill-nets. 

“On the upper north shore, from Mingan to Point des Monts, the 
summer fishery was fair, the large rooms at St. Johns, Magpie, and 
Sheldrake making better returns than for some years past.” 

(i) List of trials for cod.—July 6. A trial with hand-lines was made 
off White Head, N.S. (White Head bearing northeast about 5 miles 
distant), and four small cod were taken on one line in an hour’s fishing, 

July 9. Tried for cod southwest by west 4 west 14 miles from the 
larger Bird Rock, but caught no fish. 

July 10. Put out hand-lines 15 miles east by north from Entry Isl- 
and. Caught eleven cod, one small halibut, and two flounders. 

July 13. Tried with hand-lines south-southeast from Entry Island 
about 4 miles distant. Caught five small codfish and one small halibut 
in about an hour. 

July 22 and 23. Tried with hand-lines on the shoal east-southeast 
about one-half mile from Funk Island, Newfoundland. Caught nothing. 
— July 28. Southern end of Pigeon Island, Newfoundland, bearing 
southwest by west 4 west, about 5 miles distant, put out hand-lines 
and tried for nearly an hour and caught no fish. 

_ August 9. On northwestern part of Natashquan Bank (lat. 49° 52/ 
: N., long. 60° 21’ W.) in 51 fathoms of water, tried with hand-lines for 
cod. No fish were taken. 

August 10. Off Mingan Islands, the large island bearing north one- 
half east, about 4 miles distant. Put out hand-lines and caught one 
cod. | 

_ August 21. Cape Gaspé bearing north, Percé bearing west-northwest. 
‘Tried with hand-lines for cod in 50 fathoms of water. Nothing was 
—eaught. 

_ August 30. Seal Island ground (lat. 42° 58’ N., long. 66° 06’ W.) in 
60 fathoms of water. Tried with hand-lines and caught one cod and 
one cusk. . 
_ (j) Swordyfis:.—There is reason to believe that swordfish sometimes 
find their way even as far north as eastern Newfoundland. Mr. Andrew 
Linfield, of Toulinguet, stated that swordfish have occasionally been 
seen along that coast. The capture of a fish of this species is, however, 
considered a remarkable occurrence. “ae 
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(k) Halibut.—It was my original intention to aes a series of tr Ss 
for halibut in depths varying from 100 to 200 fathoms off the northeast 
coast of Newfoundland, and especially to the eastward of Belle Isle and 
Cape Bauld, but the Pein at Canada Bay, the probability of the 
occurrence of fog, and the fact that numerous icebergs were driftir g 
about in the vicinity deterred me from carrying out this part of the 
plan. As will be seen by reference to the narrative of the voyage, it 
would have been impracticable to carry on any fishing for several days : 
after we reached the Strait of Belle Isle, where we were detained by a 
gale. 

The prevalence of unfavorable weather, the difficulties attending the 
obtainment of a supply of bait, and the time occupied in an effort to 
obtain specimens of the gray seal at Mingan, prevented the investiga 
tion and trials for halibut which I contemplated making in the vicinity 
of the Mingan Islands. It is to be regretted that the advance of the 
season and the consequent uncertainty of the weather offered little 
encouragement for a longer stay. re 

It is worthy of mention, however, that experiments made in n keeping : 
halibut alive in the well were satisfactory, and there is reason to be- 
lieve that no special difficulty would be experienced in bringing halibut 
alive to Wood’s Holl from the Gulf of St. Lawrence unless they should 
die from change of temperature. The two small halibut taken off the 
Magdalen Islands on the 10th and 13th of July, each lived in the well 
for several days. When they were taken out for cooking, about a week 
after they were put in the well, they seemed as vigorous as when they 
were put in and there were no indications of injury. a 

(l) Capelin.—So far as could be learned capelin occurred in their, usual 
abundance along the shore of Newfoundland and Labrador, where a 
are extensively used for bait, and also for food, being dried or salted it 
greater or less quantities by the fishermen for winter use. They are 
_also fed to hogs. The capelin season was practically over when we 
reached the coast. While we were at Mingan, on August 18, an at- 
tempt was made to collect capelin to bait our halibut trae The 
spawning season was over and they were daily growing less abundant 
along the shore. Occasionally a few would run in near the surf. We 
obtained about 14 bushels, of which mention is made elsewhere. At the 
time of our arrival at Mingan, on August 11, capelin were moderately 
abundant, sufficiently so for the fishermen to a all the bait they wanted. 

(m) copes —The lobster fishery is an important industry in several il 
places which we visited. There are a number of canneries on the Mag 
dalen Islands, where the packing of lobsters has been carried on fo 
several years. There is, however, a complaint of the growing scarcity 
of this highly-prized crustacean, and, judging from what I was told, the 
fishery will soon decline unless some means are adopted to preven a | 
over-fishing. A gentleman at Grindstone Island, who is the manager | 
of a lobster cannery there, stated that lobsters had decreased in sia ) 
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and abundance very rapidly within the previous two years. He thought 
- this was true generally of the Magdalen Islands. | 
Another, who operated a cannery at Amherst Harbor, said his pack 
- for 1887 would not exceed one-quarter of the amount which he put up 
_ three years previously. He thought the outlook for the lobster fishery 
very discouraging unless something was done to check over-fishing. 
He stated that the catch of lobsters was of the greatest consequence 
to the fishermen of the Magdalen Islands, for the reason that cod were 
scarce, that the spring mackerel-fishery had been a failure, and that, 
although spring herring were abundant, there had been little demand 
for them. 

Lobsters appeared to be plentiful on the east and northeast coasts of 
Newfoundland. Numbers of fine ones were brought alongside the 
Grampus at Seldom-come-by Harbor, which the fishermen were glad 
to sell at a nominal price. I learned that there was a cannery at Fogo 
_ Harbor, but it had not sufficient capacity to utilize all the lobsters that 
could be easily obtained there. Canneries have been erected at other 
points along the coast south of Fogo, but we did not learn of the ex- 
_istence of any west and north of that place. 

_ Mr. John Holmes, light-keeper at Seldom come-by Harbor, said that 
lobsters were abundant and of large size at that place, but that the 
fishermen could find no market for them,since the cannery at Fogo re- 
ceived its supply from the fishermen at that harbor. 

_ So far as could be ascertained, the northern limit of distribution for 
the lobster appears to be about the Strait of Belle Isle. I was told that 
occasionally a lobster would be taken on the south side of the Strait, but 
that one was seldom or never seen on the north side. 

It is reported that lobsters are abundant on the west and southwest 
‘coasts of Newfoundland. If the reports are true, it is very possible 
hat a profitable industry might be carried on by American vessels on 
that part of the coast where they have a treaty right to fish in littoral 
‘waters. The lobsters could be brought alive to the United States in 
welled smacks, or they could be canned on board a vessel, which might 
‘be fitted up temporarily as a floating cannery. 

_ (n) Whales.—On July 16 eight humpback whales were seen; two of 
_ them to the southwest of Cape Pine; two between Cape Pine and Cape 
_ Race, and four others to the northeast of the latter point. 

_ Several whales were seen off Canada Head on July 29. 

A small finback came into the harbor near the vessel on several 


Ba 


- occasions while we lay in Canada Bay, usually making its appearance 


* i i le 
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Bi : North of Grahis Island and Cape Rouge, on August 3, and between 
hat point and Cape Bauld, humpback and finback whales were seen in 
ab undance. 

_ During the afternoon of Rae: 10, while off Mingan, a number of 
hales were seen; their appearance baie particularly noticeable on 
vecount of their eissouass inshore. 
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A pike whale (Balenoptera?) was feeding near the vessel in Mingal’ 
Harbor on August 14. An attempt was made to capture it; a bomb-— 
lance was fired at it, but going wide of its mark only frightened the | 
animal so that it soon left the harbor. 7a 

(0) Porpoises.—Porpoises appeared to be abundant off northeastern — - 
Newfoundland, but no effort has been made by the local fishermen to : 
capture them for commercial purposes. Among those noticed were the — 
dolphin or common ‘sea porpoise” (Delphinus delphis), the porponeaa : 
(Tursiops tursio), and puffing pig (Phocena communis). We saw them — . 
off along stretch of coast, and they appeared to be specially numer- — 
ous at Canada Bay and vicinity. They were very shy, however, and — 
it was impossible to approach them close enough to secure them by ~ 
harpooning or shooting. I think there would be no difficulty in secur- — 
ing them if the proper means were adopted. But the fishermen said — 
that there is no demand either for porpoise-oil or skins, and therefore — 
there was no inducement for them to make an effort to catch them. a 

We made numerous attempts to capture specimens, but without avail. 4 
At 6.30 a.m. on July 22, about 15 miles southwest of Funk Island, a — 
school of porpoises came around ‘the vessel. One was harpooned, but — 
the iron did not get a good hold, and pulled out before the vessel could — 
be brought to the wind. = 

On July 29 we saw a great number of porpoises outside of Canada ; 
Head, but they avoided the vessel, and seemed to be intent chiefly on 
chasing squid or capelin. Almost every day, while we lay at Canada ; 
Bay, porpoises were seen in the bay and harbor. We went out in boats ~ 
and tried to harpoon or shoot them, but their extreme shyness pre- — 
vented us from getting near enough to make any captures. : 

On August 3 porpoises were abundant north of Groais Island and — 
Cape Rouge, and were also seen between those points and Cape Bauld. — 

(p) Giant squid.—Mr. Andrew Linfield states that a giant squid was — 
captured in 1885 between Chance Island and Toulinguet by the fisher- — 
men at Herring Neck. The captors, not knowing that the animal had — 
any value except for bait or manure, destroyed it before any one betterg 
informed knew it had been taken. = 


7. NOTES UPON THE OCCURRENCE OF HAGDONS. 


On July 16, when off Cape St. Mary and Cape Pine, we fell in with 
numerous large flocks of hagdons (Puffinus major and P. stricklandi) 
setting upon the water. The sooty shearwater, or black hagdon, was 
here in much greater relative abundance than I have ever previously — 
seen it. In most cases it seemed fully as numerous as the great shear-— 
water (P. major), and occasionally even more abundant. It will prob- 


during the day, from Cape Pine to Cape Race, were of the black variety. — 
The day was five with light wind, varied by periods of calms, thugs 
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a affording an excellent opportunity to note the flocks of hagdons and the 
relative numbers of each species. 

The birds appeared to be gorged with food, which was probably the 
case, since they had doubtless been feeding to repletion on capelin that 
were abundant along the coast. With rare exceptions, the flocks sat 

quietly upon the water, unless disturbed by the approach of the vessel. - 
But I noted that the birds were exceptionally shy. This was remark- | 
able, for the hagdon, especially P. major, is generally easy to approach, 
‘and when hungry is quite indifferent to the presence of man or boat, at 
least it will venture within a few feet of either. On this occasion, find- 
ing it difficult to get within gunshot with the vessel, the attempt was 
made to approach the flocks in a boat, but this failed, as did the effort 
to attract the birds with cod-livers. It was, therefore, evident that the 
“hags” were sated with food, and the fact was demonstrated beyond 
doubt that these species, which are among the most daring and venture- 
some of all wild fowl when prompted by a desire for food, appreciate the 
danger of the near approach of man and grow circumspect, if not timid, 
in exact proportion as their stomachs become filled. 
_ Hagdons were quite frequently seen from Cape Lace to the Strait of — 
Belle Isle, but nowhere in such abundance as between Cape Race and 
Cape Pine; indeed, they were generally scarce and sometimes rare. In 
all cases, however, the black hagdons seemed proportionately more 
bumerous than I have ever seen them on the banks, and the inference 
would be that this species prefers to remain near the coast. 


® 


8. ICEBERGS. 


On July 16 an iceberg was seen about 5 miles to the southward of 
Jape Pine, apparently aground. I estimated that it was about 50 feet 
ligh above the water. 

On July 20 a large berg was seen north of Bacealieu Island. The 
ame evening two large bergs were passed about 2 or 5 miles north of 
ull Island off Cape Bonavista. These bergs were estimated to be 
bout 50 to 60 feet high, and apparently were grounded. There were 
vidences that one had recently rolled over, as there were marks of the 
ottom upon its sides, and masses of broken ice drifting to leeward. 

everal small bergs were seen the same day off Catalina Harbor. 

' On July 22 and 23 several small bergs were seen in the vicinity of 
| Punk Island, north of it, and one or two between Funk Islands and 
Fogo Island. The height of these was estimated to vary from 15 to 40 
-Teet. 

| Be etween July 26 and 29 scattering bergs were seen between Fogo 
sland and Canada Bay. On the morning that we left Toulinguet, 

Jw ily 28, we passed two icebergs off West Shag Rock, and later passed 
another and larger berg north-northwest (mag.) from Toulinguet light. 

aw a moderate-sized berg east-northeast from Cape St. John’s. It 
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There was a small berg in Canada Bay when we entered, opposite 
Otter Cove, and it remained there until we left, though its size had ap- 
parently decreased in the mean time. It was probably 20 feet high. 

On the afternoon of August 3 three icebergs were seen between Belle 
Isle and Groais Island. Later on the same day a large berg was seen 
northeast of the northern end of Groais Island. I estimated that it was — 
fully 500 feet long at the water’s edge and 100 feet high. It was ap- — 
parently smooth and level on top, and had no pinnacles around its edges. 
Other scattering bergs were also seen north of si Rouge, and be- — 
tween that and Cape Bauld. | 

On August 4 we saw eight icebergs off Cape Norman in the Strait of | 
Belle Isle. These were generally of small size, varying from 15 to 40 — 
feet in height. While beating through the strait we counted in all 
twenty-two bergs from Belle Isle to Black Bay. None were seen to the — 
westward of that point. 


9. NOTES REGARDING THE USE OF THE CLUB-TOPSAIL. 


The question of improvement in the build and rig of fishing vessels is 
one that has demanded the earnest attention of the Fish Commission — 
for several years. For this reason it was deemed important that a club 
gaff-topsail should be made for the Grampus, and tried on her summer | 
cruise to the eastward, in order that an opportunity might be afforded 
to study its effect upon the vessel, and from which conclusions could be — 
drawn as to its utility for sailing schooners engaged in the market 
fishery. There was, of course, an additional reason (and one that de-— 
serves consideration) for having the sail, namely: The fact that the- 
Grampus was going on a cruise in regions where fogs are prevalent and 
where some of the harbors are not lighted and are unprovided with - 
other guides for approach. It is, therefore, of the greatest importance — | 
for a vessel cruising there to be provided with large light sails in order ~ 
that she may make a port and thus complete her passage before she is ~ 
overtaken by fog or by darkness, since it is dangerous and sometimes © 
absolutely impracticable to enter many harbors at Newfoundland 0 . 
Labrador after night or during the prevalence of dense fogs. ¥ 

The club-topsail was frequently used, and was found to be of great 
service, so far as increasing the speed of the vessel in light winds was 
concerned, either when running free or close-hauled, and its use otf | 
several occasions enabled us to make a harbor when otherwise it would _ 
have been impracticable. 3 

There was a little difficulty at first in handling the sail, because of | 
the lack of experience on the part of the crew, but when the men ha 1 | 
become more skilled in the manipulation of the sail this difficulty dis- 
appeared. 7 | 

The conclusion reached is that a properly made club gaff-topsail would 4 
be of great service to vessels engaged in the fresh-fish market fishery 
in summer, when they are constantly making passages from the fishing 5 
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grounds to port in light winds and with perishable cargoes on board. 
It goes without saying that such a sail is not so easily managed as a 
working gaff-topsail. But with the large crews carried by fishing ves- 
sels there could be little trouble experienced in handling a club-topsail 
as soon as the men became skilled in its management. It is also prob- 
able that a spinnaker would be found very serviceable on market fish- 

ing vessels in summer, since such a sail would unquestionably increase 
the speed when running free in light winds. 


10. NOTES CONCERNING THE NEWFOUNDLAND COD-FISHERY, ETC. * 


The notes here presented, though they were gathered in a more or 
less random manner, as circumstances permitted, may, perhaps, prove 
interesting to the extent that they throw some light on the craft engaged 
in the cod-fishery, and the methods in vogue at the places visited by 
the Grampus. They are, to a large extent, supplementary to the obser- 
vations concerning the cod, etc., in a preceding paragraph. 


(q) Vessels and boats. 


(1) Schooners.—Practically all the vessels employed in the cod-fishery 
of Newfoundland are schooner-rigged. Many of the old-style “jacks” 
and “ gallopers” or “‘ western boats” are still seen fishing near the land, 
and these sometimes go to the Labrador coast for a fare of cod. We 
met one at Canada Bay of only about 15 tons, that was on her way to 
Labrador. The bank fleet is composed of a different class of vessels, 
‘some of which have been purchased from the United States and Nova 
Scotia, while others have been built in Newfoundland. 

The jack and galloper differ chiefly in size. The jack varies from 
5 to 15 tons; is schooner-rigged, carrying three sails as a rule, and 
occasionally having an additional flying stay-sail that sets from the 
‘mast-heads, there being no top-mast. It is a full-bowed, clumsy-looking 
_ keel craft, with long rounded floor, short run, and eee Square stern 
: without any overhang, the rudder being oiniae and operated by a tiller. 
3 There is no billet-head or gammon-knee; the construction is rough and 
“the hull is often covered with coal-tar aaétond of paint. The largest 
jacks are usually decked, with a little trunk-cabin aft, but the smaller 
ones have a raised half-deck forward, under which is a diminutive 
euddy, dark and dingy,—a veritable ‘black-hole,”—aft of which are 

Standing-rooms or “pits” where the fishermen stand to fish. The 
middle space is usually decked or loosely covered, and this is the fish- 
Troom, aft and forward of which the “ pits” are located. 

The masts are often not supported except by the jib-stay. Even the 
larger galloper seldom has more than a single shroud on a side to each 
mast, and that is usually slack, the fishermen being prejudiced against 
having the standing rigging taut. The masts generally rake a good 
deal, particularly the mainmast, which, not being supported by a stay, 

. H. Mis, 133——34 
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bends aft considerably at the head so that it often has a very marked: 4 
curve. The sails are baggy, often made of hemp duck, but cotton can- a 
vas is coming into more general use. <A jack of 30 feat in length will” 
be about 10 feet wide and 4 feet deep. 
The following are the details of a so-called galloper, the Zephyr (built a 
at Placentia Bay in 1878), which was seen by the writer lying slongsicaay 
a wharf at St. John’s (see plate V). 
She is a carvel-built, decked, keel craft, with a rather full bow above 
water, but finer below; raking curved stem, a sharp floor, round ~ 
bilge, father easy ee aft, no overhang to counter, and a raking — 
heart-shaped, square stern; the rudder is hung outside and is worked — 
by a short tiller. She has : good sheer, is flush-decked, with bulwarks — 
and rail. Her general appearance, so far as the hull is concerned, indi- — 
cates good sea-going qualities, and a fair amount of speed. With the 
addition of a more graceful rig, a projecting cut-water or head, and an 
overhanging and well-formed stern, she would compare not unfavorably — 
with many of the small vessels built in the United States a few years 
ago, and would doubtless surpass them in some highly requisite quali- 
ties. * 
She has a windlass just abaft the foremast, which is worked by a 
crank. »Under deck, forward, is the forecasfle, a rudely constructed 
apartment, unpainted, with three bunks. The fire-place and chimney 
are built in the most primitive manner of slabs of rock, so discolored now 
by soot and smoke that it is difficult to tell the character of the material. — 
The chimney is surmounted on deck by a large wooden funnel, and on — 
each side of this is a hatch (34 by 34 feet) which serves as an entrance — 
to the forecastle, the lee hatch being generally closed and the weather 
one used when the vessel is at sea. The coamings of these are only 3 | 
inches above deck, and in rough weather it is probable that the fore- 
castle is anything but dry and comfortable. There are numerous — 
hatches, which afford entrance to different parts of the hold, where are — 
stowed various kinds of fish, bait, etc. The main hatch (5 by 44 feet) — 
is situated between the masts. Immediately abaft the mainmast isa 
double hatch, its total length being 5 feet 8 inches, and width 3 feet ~ 
10 inches. Aft of this and just forward of the trunk isa large hatch ~ 
extending almost the whole width of the deck, it being 10 feet long 
athwartships, and 2 feet 9 inches fore and aft. Many of these boats _ 
also have another small hatch on the port side of the mainmast, through ~ 
which entrance is gained to the bait-pen, where herring, etc., are kept, © 


* This little schooner enjoys a good reputation, not only for sail-carrying power and 
safety in a sea-way, but also for speed, if we accept the statements of her skipper, ' 
who claims to have made some rather quick runs in her along the coast when, om 
course, the conditions were favorable. On one occasion he states he ran from St. 
John’s harbor to Cape Race—a distance of about 58 miles—in six and one-half hours, — “ 
and another time from St. John’s to Baccalieu—a distance of about 31 miles—in four 
hours. 
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Drawn by Josiah Manuel. 


Fic. 2. Sait PLAN OF TOULINGUET BOAT. (See page [49].) 
Drawn by J. W. Collins. 


PLATE VII. 


eee Oe 


age 


- OPERATIONS OF SCHOONER GRAMPUS. 531 


feither iced or salted. There is a small trunk-cabin aft, with two berths. 
Itis a small unpainted apartment, dingy, and not specially inviting. 
~The bunks are cased up and each has an oblong hole for an entrance, 
very much after the style of berths on English fishing smacks. The 
trunk is 5 feet 4 inches forward of the taffrail; it is 6 feet long, 6 feet 
4 inches wide at forward end, 5 feet 9 inches wide at after end, and about 
‘15inches high. There are two wooden pumps just abaft the after-hatch, 
‘between it and the long hatch forward of the trunk. Ordinary iron- 
stocked anchors are used, these weighing 175 and 400 pounds respect- 
erely. This vessel has chain cables. 
The Zephyr is schooner-rigged, with long, round mastheads, no top- 
‘masts, anda single jib. There are two shrouds of hemp on aside to each 
mast, but the masts are loosely stayed and curve aft. A boom and gaff 
‘mainsail and foresail and a single jib are carried. ‘These sails are hemp, 
generally oiled or barked, and are, usually, on all craft of this kind— 
jacks and western boats—very baggy and untidy looking, with hollow 
leaches and peaks at varying angles. There are three reefs in the main- 
Sail and foresail and one reef in the jib. Old style, rope-strapped, 
wooden-bush blocks are used. 
_ The following are additional details of construction: The frames are 
made of birch and spruce. The floor timbers mould about 6 to 7 inches. 
Birch plank 2 inches thick are used on the outside and for the ceiling, 
white pine for deck, spruce for spars. The vessel is fastened with black 
iron and juniper treenails. 
_ Her dimensions are: Tonnage 294 tons; carrying capacity 400 quin- 
tals of fish ;* length, over all, 51 feet 6inches ; outside the knight-heads 
to itemast, 9feet; between masts, 18 feet 9 inches; mainmastto after part 
of taffrail, 21 feet 6 inches ; beam, 15 feet ; width of stern, 9 feet; depth 
in hold, 6 feet 8 inches; bowsprit, outside of knight-heads (it extends 
‘inboard nearly to foremast), 16 feet 8 inches; foremast, above deck, 40 
feet (head about 6 feet), 14 inches diameter is deck; mainmast ative 
“deck, 42 feet 6 inches; same diameter as foremast; forebooul 18 feet 9 
inches; foregaff, 18 ea 5 inches; main boom, 34 feet 4 mic Hen main- 
= 19 feet 9 inches; tiller, 4 feet. 

_ Vessels of this size and class are employed in the fisheries along the 
est coast of Newfoundland, and to a less extent elsewhere. They 

are manned by 5 to 7 men and boys. 

_ The modern home-built fishing schooner of Newfoundland is gener- 
‘ally designed in imitation of the clipper vessels of New England. It 

differs from the latter, however, in usually being wider and somewhat _ 
deeper in proportion to length, in being built of inferior wood, with a 

rough finish, and in having sails not so well cut and tidy looking. The 
_ $ize varies from 25 to 60 or 70 tons. 


* Igive the tonnage, carrying capacity, and some other data, particularly that re- 
lating to the materials used in construction, on the paitienta of the captain from 


. whom I obtained these statements. The deter dimensions are from actual measure- 
(Mgnt made by myself, 


 foresail, and forestay-sail are No.2 canvas, but the other sails are made 
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The schooner Mohan, built at Exploits Bay, is a representative of. 
the most modern and approved type of vessels employed from New- © 
foundland in the Bank and Labrador eod-fisheries. 
The following details of the above-mentioned vessel have been fur- 
nished by her builder, Mr. Josiah Manuel: 

The outside planking and ceiling are birch and juniper, 24 inches thick — 
on bottom and 3 inches thick on top side. The deck planking is white — 
pine. The frames (or “body timbers”) are birch, spruce, and juniper, 
sided 83 inches at throat, 7inchesin bilge, tapering to 5 inches at head ; 
moulded 8, 9, and 10 inches. The beams side from 8 to 10 inches, and 
mould 83 inches in center and 6 inches at ends; keel 84 inches wide. 

The principal part of the standing ranean the heaven stays — 
and shrouds—is hemp; the small stays are wire rope. ; 

The sails are cotton duck, of American manufacture. The mainsail, 


of lighter material. 
The principal dimensions are as follows: 


Length : Ft. In. 
Over Bil oe ke So Se ie Seals een cin es tae nelnacicis =! spain bw pe pan eile ae eee 64 4 
Oa CORI ys oe eS iis woe brs wiclocieisae abe,sip Say sinemaiels Senin es @ bine aeln etait a ee 59. Oo 
FOAM, OXITEMO 00's owen sie sonia cowie meme estas bn eel be esas oer Coe see nse scenne aene 20:+ Og 
Width of stern ..... ee hs eee iam wie ae mim Sil are arrearage erie eae a 16 0 
DISPEL HOLE... lovwec semens sence Usk ces anne anoles ties ts ay ce eon ae S.e 
Draught of water: 
baghé, att) .ccc pics ceed. : Uae eet ce onsen eee me 1 ® 
Taplvti forward, S52 ¢ ov i0c ssc; ob ewia pts a Cais indie oie) ea eee eae 3. Gm 
LGR, BE oe we oe sw co's ene peeked ocr ense cours see the coe iee ee eee 1l O@ 
WGaded,, JOM al tsaeces anit vanceot a bocce tees eee eae ee eee Phin eee 5 8a 
TODNAGO Soca Sect wees secee dee vie ceutnn Skiemesliees cnn pee aca a aenete eee 61 tons 


(2) Seine-boat.—The boats used at Newfoundland for seining cod, her- — 
ring, and capelin are essentially of one class. There are variations, 
due to local ideas or other causes, but so far as our observation extends — 
the following description of a St. John’s seine-boat will apply equaliy 
well to craft used for a similar purpose at Fortune Bay, Conception 7 
Bay, and along the coast from St. John’s to Cape Rey. 

The St. John’s seine-boat has a round moderately shi p bow, a rak- 
ing curved stem, round easy bilge, long convex floor, suort Bets and a 
wide V-shaped square stern. It is a keel craft, and heavily pane. It 
has only a moderate sheer. Inside, at the bow, there is a platform on 
a level with the thwarts; which is about 5 feet long foreand aft. Aftof ~ 
this, in the body of the boat, are three thwarts for the six rowers, who 
sit “* double-banked,” two on each thwart. This part of the boat is 
eeiled. In the after part of the boat are two other thwarts, the after- 
most one being 4 feet from the stern. Between these thwarts, on a 
platform, is stowed the seine, and at the extreme stern is a smaller — 
platform for the steersman to stand on; this is about 3 inches higher | 
than the other. Here also, in the bottom of the boat, is sometimes — 
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placed a glass light, tor the purpose of seeing schools of fish the boat 
may be passing over. This is, however, as in this case, frequently 
Omitted, the water-glass being used instead whenever the surface water 
may be agitated by the wind. The skipper often stands at the bow, 
and his experience enables him to detect the presence of fish by indi- 
cations which would escape the notice of any but those trained to this 
- work. 

The thwarts are made of 14-inch thick spruce plank, and are strongly 
kneed. A stout piece of hardwood plank, about 10 inches wide, is 
nailed to the inside of the stern, above which it rises afew inches. The 
top end of this is scored or scooped out like a boom-crutch, and this 
serves for a scull-hole or for holding the steering oar. 

The boat is propelled wholly by six roughly-made spruce oars, each 
with a peg near its handle. These oars are 22 feet long. <A similar 
oar is used by the “boss of the gang” to steer with. Boats of this 
class are generally built in a rude manner, very little care being ex- 
. pended in elaboration of finish. They are sometimes painted, but 

are more commonly heavily coated with coal-tar. The sole objects 

are to get a boat that will be adapted to the work, will stand rough 
usage and which can be built for the least possible expense. Wooden 
_tholes are used, two for each oar, and these are usually made of spruce 
branches, which are tough and not easily worn out. 
_ The following are the details of the material used in building a boat 
of this kind. The frames, twenty-seven in number, are of birch and 
“spruce 2 by 2 inches, or 2 by 13 inches; plank of pine, 1 inch thick ; 
gunwales of birch, 3 to 5 inches wide, three-quarters of* an inch thick ; 
black wrought-iron nails are used for fastening. 


The dimensions areas follows: 


x Ft. In: 
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aR a eS Sit SRR ee en mn per EAs RAT 
Seemed, Punwale to top of. garboard ceiling’.......--....---.. .2--s5eccceeeces 2.43 

Weare ey eet. Wao et le oe ee 5 9 

DE TULVE TN ereeae ye wie cee eer OS oleic et wo oes Co eee ae | 
BE OG WOeH after tHWALES. 122. .- 22s... s+ .- oes wcoe cece ce ee cee eeeome 6 3 


a A boat of this size and class is manned by seven men, Gne (the skip- 
_ per) to look for fish and six to row. When setting the seine only four 
hen row, two throw the seine, and the skipper steers the boat. 
4 A cod seine, of the kind used by such a crew, is 130 fathoms long, 
16 feet deep in the bunt, and 61 feet deep in the “bridles,” or at the 
ends. The size of the eal varies from 34 inches (stretch measure) in 
the bunt to 4 inches on the arms and 5 inches near and at the ends. 
Sometimes the catch is taken in the seine boat, which will carry enough 
- green fish to make 15 quintals of dry cod. 
_ (3) St. John’s Trap-Boat.—A peculiar style of boat is used at St. 
Fohn’s and vicinity for hauling the cod traps set along the coast, and 
_ because of its special work is locally called a ‘trap boat.” One of 


* 
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these which was examined was a carvel-built keel craft, entirely open 
with a medium sheer, sharp bow, slightly concave water-line forward, 
a raking, curved stem, considerable rise to floor, a round side, rather 
long run, and raking, heart-shaped, square stern, in which was a large’ 
scull-hole. This boat had five thwarts, the after one being adjustable — 
and the forward one forming a part of the bow platform, or, in other 
words, the after end of the platform rests upon it. There is a wide 
seat across the stern, and one on each side extending from the after — 
thwart to the stern seat. The boat is ceiled amidships up to within 10 — 
inches of the thwarts on either side; and there is a platform forward — 
and another aft. , 

Boats of this type are generally propelled with large spruce oars; — 
sails are not much used. q 

The material used in construction is the same as that employed in — 
building the seine boat. | 

The following are the principal dimensions of the trap boat above — 
described: 


Depth, ceiling to ae Olen wale 2k Seu vale oes Shae 


(4) Newfoundland Pinkie Boats. —Sharp-s seonuee clinker- built, keel — 
boats—often called ‘“ whale-boats” se of the ~ 
New England coast, are used to a daneinpenits extent in the fisheries © 
of Newfoundland. These boats are usually entirely open, with curved — 
stem, straight stern-post, sharp bow, concave water-lines, round bilge, — 
clean run, and rudder hung outside. They are commonly schooner- 
rigged, carrying two gaff-sails, and often a jib. They are excellent i 
boats, sail well, and row easily. 

The following notes on this type of Newfoundland fishing boat have 
been obtained by the writer from a study of the small craft on the: 
south and east coasts of that island. q 

A favorite type of fishing boat in use at St. John’s, and also on other 
parts of the Newfoundland coast, is of New England origin. There is 
more or less variation in the shape of these, corresponding to the differ- 
ences between the so-called ‘* Hampton boat” of Massachusetts and the 
‘‘pinkie boat” of Maine. The latter, however, is most generally pre- 
ferred, being considered the ablest in heavy winds and safest in a rough — 
sea. We were told in all candor by a fisherman of St. John’s that these — 
boats had frequently beat to windward in an off-shore gale and entered _ | 
harbor when decked vessels of 30 to 70 tons could not make any — 
way against the wind. This might seem incredible were it n of | 
vouched for by similar statements from fishermen in other localities. 
Many if not most of these boats have been built in New England. They 
are strongly constructed, of pine plank and juniper frame, and are cop: 
per fastened ; sonaauneatis they wear well with good usage, and it is — 
not Ladeorounen to find one twenty years old or more. One was pointe 1 
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out to us that was about forty years old—‘ built before the fire in 746,” 
the owner told us—though it had been partly rebuilt. The model and 
style of construction has, however, been imitated very closely by the 
native fishermen, who, having found a boat excellently well adapted to 
their wants, have had the good sense to adopt it. 

The following is a description of a Newfoundland-built boat of this 
kind which we saw at St. John’s, and which forms the subject of the 
illustration : 

It is a clinker-built keel craft, with a rising floor, round easy bilge, 
side flaring slightly above ae. sharp bow and stern, the former 
somewhat the fullest, and having convex lines above and moderately 
concave lines at and below the load-water line. The stem and stern- 
post both have a strong rake, the former being curved and the latter 
straight. It has a strong sheer and a rather low freeboard amidships. 
On top of the gunwale, however, is firmly and permanently secured a 
water-tight wash-streak—locally called ‘‘ wash-board ”—that extends 
from stem to stern, being 8 inches high in the middle and 5 to6 inches 
high at the ends. This, of course, adds materially to the freeboard, 
and makes the boat correspondingly dry and safe in a sea-way. A 

_ similar wash-board is used on the Block Island boats, though it is ad- 
justable, and does not extend quite to the stem and stern. . 
The interior is divided as follows: At the bow is a sort of cuddy, 3 

_ feet 10 inches long fore and aft.. This is decked, and has a bulk-head on 

_ the after side, in which is a door. This cuddy is used for general 

_ Storage purposes; the foremast steps in the after part of it. Aft of the 

_ cuddy is a standing-room, platformed at the bottom, 2 feet long fore 

and aft, and extending from side to side of the boat. In this one man 

_ stands to fish. Immediately abaft the standing-room is the forward 

 fish-pen, locally called “ fish-room.” ‘This is 4 feet 6 inches long fore 

_ and aft, and is covered by boards loosely laid on top from one thwart 

tothe other. The space immediately around and just forward of the 

_mainmast holds the stone ballast, and over this is a platform a few 

- inches below the level of the thwarts, leaving an open space or stand- 

_ ing room forward of the mast about 15 inches fore and aft, and, like all 

¥ the other divisions, extending from one side of the boat to the other. 

In this one man stands to fish when 3 men are carried, which is often 

_ the case on boats of this type. The after fish-room is situated aft of 

_ the mainmast, an@ is 2 feet 6 inches long. The after cuddy, at the ex- 

_ treme stern, is about 4 feet long. In this are stowed food and fishing 

_ gear. In front of this, extending from side to side, is a seat, about 9 

1 _ inches wide, for the steersman to sit on. Between the after fish-room 

and the stern cuddy is a standing-room 2 feet 6 inches long, iu which 

- the skipper stands to fish. This is platformed, and beneath it is the 

_ dailing well, access to which is had through a small trap-door in the 

3 4 platform. Each boat i is provided with two or more adjustable stools 
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are made by nailing together at right angles two pieces of boa rd 
about 7 or 8 inches wide and 12 to 18 inches long, these being stayed. 
or strengthened by narrow pieces fastened diagonally across the angle. — 
One end of this rude contrivance rests on a cleat nailed to the boat’s — 
side, and the other on top of one of the thwarts, or the boards which — 
cover the ‘‘fish-room.” These boats are ceiled to the thwarts. : 
Boats of this class are schooner-rigged, and generally carry a “lug- — 
footed ” gaff foresail and mainsail, and a small jib. A few boats, how- — 
ever, have sprit-sails. The spread of canvas is small, for several — 
reasons; first, the land is high and steep, and squalls are frequent when — 
the wind blows from the hills; second, the nearness of the fishing — 
grounds to the “stages” renders it unnecessary to have large sails; y 
and, third, the fishermen are generally poor, and can not afford any ex- 
pense that is not actually required. 5 
The sails are usually made of hemp canvas or cotton drilling. and — 
invariably have some preservative applied to them. They are most — 
commonly daubed over with cod-fish oil or the cheaper blubber, and — 
with this is often mixed coal tar; sometimes the sails are tanned. Tan- — 
ning makes the sails a reddish brown, but the oil and tar stains thema — 
dirty black. There are two outriggers aft, to which the mainsheet — 
- trims, one of these projecting from each quarter a little abaft the rud- _ 
der. The sails are commonly attached to the masts by wooden hoops—_ 
sometimes by ropes—and may be hoisted or lowered, but they are gen- — 
erally furled on the mast. Three or more long roughly-made spruce — 
oars, and one or two shorter ones, are carried for use in calm weather. | 
They have a peg in the butt of the handle—a characteristic feature of 3 
Newfoundland oars. A five-pronged iron anchor of about 25 pounds’ — 
weight is used. This is attached to a coir rope-cable, the end of the — 
rope being made fast to a piece of chain 7 fathoms long, that in turn ~ 
is secured to the crown of the anchor, while a few turns of line hold it | 
to the anchor ring. If caught in the rocky bottom the line breaks, | 
and the anchor may be pulied up by its crown. Coir rope is used for — 
painter, cable, ete., because it is cheaper than manilla or hemp, and also — 
more elastic than either. 4 
The material used in construction is generally as follows: American — 
pine, three-fourths inch thick, for outside planking and ceiling; oak or a 
juniper for frames, etc.; spruce for eS and copper for — 
fastening. 4 
A boat will cost from $85 to $100 ready for use, but this is usually 
exclusive of more or less work done by the fishermen, who ballast their — 
craft with stones, and generally make the oars, masts, etc., even if they — 
hire the hull built. E 
The following are the dimensions: 
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These boats have two or three men in a crew. They are usually 
painted outside and in, white, with black top streaks being the most 
favorite colors above water; the bottom is coated with metallic paint. 


They can carry 12 quintals of fish, besides about 1 ton of ballast, fish- 
ing gear, ete. 


(5) Newfoundland fishing skiff—A clumsy, clinker-built, keel boat, 
locally known as a “skiff,” broad and moderately deep, with square 
stern and rather full rounding bow, is more exclusively used in the 
Newfoundland inshore fisheries than any other. These vary from about 

15 to 30 feet in length and from 5 to 8 feet in width. The smaller ones 
are generally propelled with oars, assisted by a single sprit-sail, but the 
, larger ones usually have two small sprit-sails and a jib, and occasion- 
ally a “jigger” sail at the stern. The seine boats used for shooting 
cod and herring seines are a modification of the skiff, being somewhat 
longer in proportion and very broad aft, though it should be said that 
ordinary skiffs are extensively employed for setting seines. Some of 
_ the boats intended especially for cod seining, and perhaps some of those 
_ which are used for catching herring, have a piece of glass fitted in the 
_ bottom near the stern, just beneath the steerman’s feet, this glass en- 
_abling the skipper or seine-master to see the fish some distance be- 
neath the surface of the water as the boat is rowed along by its crew. 
_ Others use the “ fish-spyer,” a metal tube with glass bottom. 

At St. John’s, and elsewhere in many of the adjacent harbors along 
the coast, one type of square-stern fishing ‘“skiffs” is in very general 
use. There are certain differences in size, etc., but boats of this class 
are generally very uniform in shape. They resemble in form the boats 
- used on the sealing ships, and are commonly called “sealing-punts,” 
though they may never have been used for catching seals. In the loeal- 
_ ities where the fishermen seldom engage in the seal fisheries, as, for in- 
_ Stance, the harbors in Fortune Bay, a craft of this class is simply called 
 & “punt” or a “skiff” Many of those used in the localities last men- 


— quently have a somewhat different rig. The most noticeable, and per- 
_ haps the most common, difference in the rig is a small sprit-sail carried 


the Sheet of the sail trimming to the end of an outrigger or to the 
weather quarter. This sail is called a “driver” or “jigger,” and has 
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peabate been introduced by former residents of the Channel islanaee ‘ 
Jersey and Guernsey—who, coming here to fish, have brought with 
them the ideas of rig they have formerly been most accustomed to. a 
The following are the details of a St. John’s boat of this type ol 
plate X), which may be taken as a fair representative of the class to 
which she belongs: This is a carvel-built keel boat, open, with amod- — 
erate sheer, sharp bow, raking curved stern, considerable rise to floor, — 
round easy bilge, side flaring slightly above water, a good run, no over- | 
hang to counters, and a heart shaped, raking, square stern, with rudder — 
hung outside. Sheis rather roughly built, of spruce chiefly, has 19 sets — 
of timbers, 14 by 14 inches, and is fastened with black wrought-iron — 
nails. Like the so-called “* Yankee boat,” this also has a wash-strake, — 
above the gunwale, which is 6 inches high in the middle. Inside of the | 
upper edge of this are fastened 3 large, clumsily made spruce rowlocks — 
(each 18 inches long, 4 inches deep, 1? inches thick in the middle, and — 
chamfered at ends), and into these are shipped square-cornered row- 
locks, shaped something like the figure 4. This style of rowlock seems ~ 
to be preferred by the St. John’s fishermen, for I noticed that it was — 
almost exclusively used, except, perhaps, on the seine or trap boats. — 
The *scull-hole” in this boat is unique, being simply two round wooden — 
tholes stuck in the stern, on the port side, so as to steady the oar. j 
The interior of the boat is divided into standing rooms, fish rooms, and | 
lockers, on the same general plan as on the larger sharp-sterned craft. — 
Aft is a locker 4 feet 3 inches long, covered with loose boards 6 or 7 — 
inches below the top of the wash-strake, or just beneath the gunwale. — 
Forward of this is the after standing room, 15 inches fore and aft, 
next the fish room, which is loosely covered with boards laid from one ~ 
thwart to another. In this is stowed the stone ballast, around the — 
mainmast, which is stepped in the thwart at its forward end. A sec- : 
ond standing room, 14 inches fore and aft, is immediately forward of q 
the mainmast; then comes a fish room (3 feet 6 inches), and next the — 
forward standing room (17 inches). There is a cuddy at the bow, with — 
a fixed deck and bulk-head; a door or hole in the latter serves as an 
entrance, and the foremast is stepped close to the after end of the cuddy, ; 
which is 3 feet 6 inches long. In this are stowed lines, food, etc. 
Two small sprit-sails and a diminutive jib are carried, the latter tack- — 
ing down to thestem head. Thesails are coated with a mixture of coal- | 
tar and cod oil, and no booms are used ; the single part of the mainsheet- 
reeves through a thimble, one of which is secured to either side of the- 
stern by a rope becket. The anchor and anchor-line are the same as— 
those in the larger sharp-sterned boats, though possibly a little smaller; 
and the oars differ only in size. 
The following are the principal dimensions : 
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FISHING-SKIFFS. (See page [47].) 
Drawn by C. B. Hudson. 
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A boat of this kind costs from $20 to $25 as a rule, but is often built 
by the fishermen at a less expense. They do not, however, last nearly 
so long as the *“‘ Yankee-built” boats, and, though available to a poor 
fisherman who could not afford the more expensive craft, they are, 
nevertheless, not so cheap in the end, They are manned by two or 
three persons, one of whom is often a lad of twelve to sixteen years, 
and they are employed chiefly in the shore cod-fisheries, though occa- 
sionally they may engage in the capture of squid, herring, or other 
species which frequent the coast. These boats are usually coated with 


coal-tar. They are built “ by the eye,” as, indeed, are nearly all of the ~ 


Newfoundland fishing boats. No model or lines are used; the keel, 
stem, stern-post, and stern are laid down, two or three frames erected, 
and battens nailed to these; the other frames are made to correspond 


more or less closely to the shape of the battens. After these are set up — 
the boat is planked. Necessity inspires ingenuity, and here, as else- | 


where, the fisherman must build his boat in most cases, or go without 
one, the consequence being that he soon acquires sufficient skill for 
this purpose, and, if he have a natural aptitude for such work, he may 
produce excellent craft, and ultimately acquire local renown and some- 
thing more than the rudiments of a boat-builder’s trade. 

(6) Toulinguet fishing boats.—Toulinguet is the most northern village 
of any importance on the east coast of Newfoundland, and, like all 
other towns of that province, depends solely on the fisheries. In the 
spring the inhabitants engage in the seal fishery, going out in small, 
lightly built boats upon the fields of ice that crowd in against the coast 
at this season, to hunt for herds of seals, which are often found on the 
ice packs. In summer the cod-fishery occupies the attention of the fish- 
ermen. : ; 

But the boats which are used for hunting the seal are also employed 
in the cod-fishery. Certain qualities are required in a sealing skiff, 
which must be dragged for miles over the ice, and, since the light, 
strong, swift boat needed by the sealer is also well adapted to the cod- 
fishery of this locality, it is not surprising to find that larger craft, built 
especially for cod-fishing, have the same form of hull and style of con- 
struction as the skiffs that are built for seal-hunting. 

Therefore the boats.used at Toulinguet are of one type, a highly 
Specialized form of sealing punt, resembling somewhat the punts carried 
on the sealing vessels sailing from St. John’s, but much more symmet- 
rical than the latter and constructed in a superior manner. 

In building these boats for the seal fishery the special object sought 
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is to make them adapted to use on theice. The lighter ier are the'd 
easier they can be moved, and they require much strength and elasticity y 
to withstand the rough usage they must get, while the curved and 
sloping stem and stern-post and the smooth planking facilitate their 4 
passage over ice-floes. 

The difference in the size of the boats at Toulinguet depends chiefly _ 
on the work they have to do. Those employed in the trap and seine | 
cod-fishery are the largest, and average 28 feet in length overall; the’ — 
hand-line boats range from 18 to 20 feet over all, while the sealing-punt 
_ (which is also used for line cod-fishing) averages about 16 feet in length. 

As a rule, the boats of all sizes are provided with sails and oars. 
The rig varies a good deal, however, and apparently depends entirely 
upon the fancy of the boatmen. Some of the boats are sloop-rigged, 
with the mast a little forward of amidships; they carry a loose-footed 
sprit mainsail and jib, the latter tacking down to the stem-head (see 
plate VII). The schooner-rig is in favor. Sometimes only two sprit- 
sails are carried, but perhaps as often a boat will have three sails, a 
small jib being set on a short bowsprit. Some boats are also rigged 
as yawls, with the mainmast short and well forward, a small jib, and 
a diminutive sprit and boom jigger-sail (or ‘‘ driver”) set on a little 
mast which is stepped at the extreme stern. 

The following are the details of construction, etc., of one of the 
Toulinguet boats used for cod-fishing (see plates VII and XI for lines 
and sail plan): 

She was acarvel-built, open, keel boat. with sharp bow, raking curved 
stem, rising floor and flaring sides, long easy run, heart-shaped, raking 
Square stern, and no overhang to counter. She had three thwarts and 
a seat across the stern. These were 6 inches below the gunwale and 
rested upon a ribband 14 by 4 inches, which extended from stem to stern 
of the boat. She had two sets of oak rowlocks, each having a single 
thole-pin in its after end.* There was a small platform aft, a keelson. — 
piece (or foot-rest) 3 inches wide, three battens or ribbands on each — 
side, each 2 inches wide and separated about their width from each other. 
There were twenty-one frames, spaced 9 inches from center to center. 
The keel was shod with iron to facilitate its passage over the ice, and 
also to protect it from injury. 

The material used in construction is as follows: Timbers, keel, stem, 
stern-post, gunwales, and thwarts of spruce; planking of pine; fasten- — 
ings of black wrought iron. d 


Dimensions. 
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*The rowlocks are commonly inade of birch. But occasionally the staves of an 
oak cask are used, as was the case when the boat above described was built. i 
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Fie. 1. Body plan. 
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TOULINGUET FISHING-BOAT. (See page [49].) 


Fic. 2. Half-breadth plan. 
Drawn by J. W. Collins. 


Fic. 3. Sheer plan. 
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The oars are made of spruce, ape the phen | eaten They are each 
provided with a grommet strap to hold them to the thole-pins. These 
Straps are made by twisting together flexible spruce withes. In the 

loom of each oar, about 15 inches from the end of the handle, is a stout 
wooden peg with projecting ends, its purpose being to prevent the 
beckets slipping off the oar. 
The Toulinguet fishermen say that it is essential to ‘their success in 
the seal fishery that a boat should be propelled as quietly as possible. 
Oars fitted with beckets can be used with very little noise, and the 
_ seals can be approached when the clanking of the oars in the ordinary 
rowlocks would frighten the animals and render their capture imprac- 
 ticable. 
7 (7) Boats of Fogo Island, Newfoundland.—At Seldom-come-by Har- 
_ bor, on the southern side of Fogo Island, a style of fishing-boat is used 
that differs in model and rig from any other boat I have seen on the 
- Newfoundland coast. It is an open, carvel-built, keel craft, deep and 
: rather beamy, with sharp bow, rising floor, slight flare to top side, a 
rather fine run, and square stern. Some havea little overhang to their 
_ counter, but, as a rule, there is no overhang, and the rudder is hung 
outside. 
_ There is a moderate rake to the stern-post and stem, and the latter 
often has a reflex curve like the stem of an American clipper schooner. 
These boats are usually built of spruce or juniper; the planking is 
‘seven-eighths of an inch thick; they vary from 18 to 28 feet in length 
and from 6 to 84 feet beam. 
With few exceptions the boats are sloop-rigged, the mainmast being 
stepped amidships and the jib-stay set up at the stem-head. In some 
cases a bowsprit, a foot or two in length, is used. Occasionally, also, 
a small mast is stepped at the extreme stern and a diminutive sprit- 
sail is carried on it, the sheet trimming to an outrigger which projects 
from the stern. The mainsail is generally a boom-and-gaff-sail, but 
sometimes a sprit is used instead of a gaff on the smaller boats. 

(8) Labrador Fishing-boats.—The boats employed in the Labrador 
fisheries are similar to those of Newfoundland or Nova Scotia. A 
Sharp-sterned boat, usually called a “barge,” is the same as that 
used at St. John’s, and originated in the United States. The other 
most common form of fishing-boat has been introduced by the fisher- 
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* The planks, of which there are six strakes on each side, are three-fourths inch thick 
in the rough, as obtained by the builder, who planes them to one-half inch. 
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men of Nova Scotia who visit the Labrador coast in summer in pursuit 
of cod and herring. This, because of its origin, is called a “novie” 
or “nova”—a name that not only defines the type of boat, but desig- | 
nates the country from which it was first taken to Labrador. ; 
Mr. Stearns, in writing of the Labrador fisheries, makes the following 
remarks concerning the boats employed in that region : 
‘‘The boats used in the ordinary fishing are of two kinds: Those 
called *‘novies,” or Nova Scotia boats, being long and narrow, shallow, 
and carrying no ballast, which, should she overturn, it would be im- 
possible to sink her, since she Soule immediately right again even if full 
of water; and those called ‘‘ Yankee barges,” or boats brought here 
from the States or made here, but to a similar pattern. These are very 
wide for their length, and correspondingly deep. With the barges the 
seats are so arravged that they form five partitions. The center one is 
heavily ballasted with rocks. Of course, should one of these boats be 
upset or filled with water, if would immediately sink to the bottom. 
Strange to say, the barges are in more demand than the novies, from the 
fact that while the former hold 8 quintals of fish freshly caught, the 
latter hold only 4, or one-half the quantity. The men choose to risk 
their lives rather than lose their fish, aud principally for this reason, 
that when the fish bite well they can load their boat without stopping 
to run several miles home in a calm, pulling at the oars all the way, to 
unload and return, often to find the fish gone or darkness approaching.”* 


(r) Apparatus. 


(9) In general.—Trawl-lines are used almost exclusively, if not en- 
tirely, by the bank fishermen. Both hand-lines and seines are employed 
on the Labrador coast. Hand-lines, trawl-lines (‘‘ bultows” or *‘boult- — 
ers” in the local vernacular), gill-nets, seines, and traps are operated in — 
the coast fisheries. 

(10) Trawls and hand-lines.—The trawl-lines are essentially the same 
as those used by the New England fishermen. The hand-lines are usu- 
ally rigged with a rough, home-made sinker or “lead,” to which are 
attached the snoods and hooks. When the cod school at and near the 
surface, as they generally do when capelin are on the coast, so-called- 
‘‘float-lines” are used, these being rigged by simply fastening a hook _ 
to the end of each line. 

(11) Gill-nets.—Gill-nets are set at the surface when cod are school-_ 
ing, but at other times are moored close to the bottom. 

(12) Haul-seines.—Haul-seines are still extensively used. These vary 
considerably in dimensions. 4 

(13) Cod-traps.—In recent years traps have been introduced, and in — 4 
many places have been very effective in taking cod. The statementis 
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*“ The Labrador Fisheries,” by W. A. Stearns, Bulletin of the U.S, Fish Com- 
mission, Vol. V, p. 8. e > 
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PLAN OF CoD-TRAP. (See page [52].) 
Drawn by J. W. Collins. 
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made, however, that in localities where traps have been used for two or 
three years the results obtained are far below what they were when this 
form of apparatus was first set. Mr. James Vinecomb, of St. John’s, 
told me that he believed no traps would be used in six or seven years. 
- The Newfoundland cod-trap (see plate XII) is very simple in its con- 
struction. The trap or “crib” is box-shaped, nearly square in plan, of 
a depth suitable to the locality, and set floating, with corks along the 
upper edge, buoys at the angles, and. a buoy at the middle of the 
“back,” or side farthest from the shore, to support the top of the trap 
where the mooring lines are fastened. The trap is held in place by an 
anchor, or “killick,” attached to each corner and the center of the back 
_by lines that vary in length according to the depth of water. The leader 
extends from the mouth of the trap to the shore, its length being gov- 
erned entirely by local conditions. 
' The diameter of an average cod-trap varies from 40 to 50 feet, and 
the width of the entrance or ‘‘ mouth” on each side of the leader is 5 
feet. 
: (s) Methods of Fishing. 


(14) General Observations.—In the bank cod-fisheries the American 
‘dory is used and the same methods are employed as are in favor among 
the New England fishermen. It is chiefly in the shore fishing that these 
methods are in any manner peculiar to Newfoundland, and these vary 
considerably in different parts of the island. It will be practicable here 
to consider only those most commonly employed. 

_ (15) Trawl-line fishing.—On some parts of the island trawl-lines are 
set at the surface for cod when capelin are on the coast, the lines so set 
being called “ floating bultows” or ‘boulters.” The lines are setso 
that the hooks attached to them will be about 7 or 8 feet from the sur- 
face of the water. A “mooring,” grapnel or anchor, is put out with a 
buoy-line attached. The end of the ground-line of the bultow is then 
bent around the buoy-line in such a way that it will easily slide up and 
down upon the latter. A short piece of line 6 or 8 feet long is made 
‘ast to the buoy and its other end is bent to the ground-line so that the 
latter shall not go below a certain depth. The ground-line with the 
‘ hooks attached is then payed out and its last end is made fast toa 
“mooring in the same manner asthe first. Ifnecessary, additionai floats 
“or buoys are attached to the lines at suitable intervals. This method 
of fishing is adopted because the cod generally school ‘‘ up in the water ” 
when they are chasing capelin. As soon as capelin leave the coast the 
cod no longer rise so near the surface and the trawl-lines must be set 
nD ear the bottom. 

= (16) Hand-line fishing.—In hand-line fishing at the bottom, the boats 
i" are usually anchored and the lines are put out on each side. The crew 
: varies from one to three, or more. At St. John’s two men and a boy 
u isually go in one of the “pinkie” boats. When there are three in a 


eee 


544 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 54) 


crew, one (the skipper) stands aft and uses three lines, the Hoy amid- : 
ships has two lines and the other man at the bow three lines. 

The lines are “tried” by pulling in a few feet very often, the fisher- 
man thus determining whether a fish is on or not. If so, he Abia in the 
line, unhooks the fish, rebaits, and throws out the gear. While theline 
is running out (the weight of the lead taking it to the bottom), the fish- 
erman turns his attention to the other lines which he tries and pulls i a 
or waits for a bite if a fish is not on. 

(17) Float-line fishing.—W hen fishing with “ float-lines,” a whole cape- 
lin is put on a hook which, when baited, is thrown out several fathoms 
from the boat. The hooks—locally called ‘ floats”—rarely sink more 
than 3 or 4 feet below the surface before the fish take them. 

As a rule, the boat fishermen prefer to fish during the day and return 
to harbor at night; but sometimes they remain ont over night. In 
either case a rude attempt at cooking is often made, though little regard 
is had for neatness. The cooking consists simply of boiling potatoes 
and fish, and sometimes heating a pot of tea. The arrangements for 
building a fire and cooking are very primitive. A rude fire-place is 
made on the ballast amidship. Sometimes this may be only a section 
of huge kettle that has been broken, or a smaller superannuated pot, 
or, perhaps, simply a lot of beach gravel spread over the coarser boul- 
ders to prevent the fire getting through to the planking. 

The boy builds the fire, the man forward cleans the fish that is to be 
cooked, and the skipper attends to the cooking. When the meal is 
done, the pot is taken off the fire and its contents turned out onto the 
rough “ gang board” and eaten. 

(18) Bait.—Herring, capelin, and squid are used for bait. Capelin 
are taken at Conception Bay about two weeks earlier than at St. John’s. 
The St. John’s fishermen employ boats, built especially for the purpose, 
to obtain bait from Conception Bay or elsewhere. Each cod boat pays 
a stated Sum per season for bait thus secured. 

In some localities it is difficult to get bait until the capelin schools 
come in, and recourse is had to fishing with a leaden jig cast to resem 
ble a fish. The lines are then kept in constant motion to give the jigs 
the appearance of small fishes darting up and down, and also that the 
cod which may thus be attracted will be caught_by the hooks, several 
of which are attached to each jig. : 

(19) Gill-net fishing.—The methods employed in the gill-net cod fish- 
ery are very simple, consisting mainly of setting the nets at night and 
lifting them next day. 

(20) Cod seining.—In seining cod the hoat is slowly rowed along near 
the shore, the skipper or seine-master watching carefully for the appear- 
ance of a school of fish by looking through a water telescope or through | 
a glass in the boat’s bottom. When fish are seen, and their course. 
noted, one end of the seine is landed and the boat is rapidly rowed 
iad in a semi-circle so as to inclose the fish and bring the other end 
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a 
7 
of the net to the shore. As soon as the boat touches the shore all 
hands spring out and hastily haul in upon the ends of the seine until 
the fish are gathered in acompact mass in the bunt of the net. The 

cod are then taken out and carried to the dressing “stage” and the 
_ seine is again placed in position in the boat ready for another “ shot.” 

Occasionally a “ big haul” is secured, and then the seine is **moored” to 
the shore until the catch can be removed, the object being to keep the 
fish alive in the net until they can be dressed and salted, only as many 
being taken out from time to time as can be handled before they begin 


_ to deteriorate. 


: (t) Fish curing. 


/ 


(See plates XIV and XV.) 


As arule, much care is exercised in curing codfish in Newfoundland, 
due largely to the fact that the fish are culled into different grades for 
market, and the best cured fish demand the highest price. Special at- 
tention is paid to splitting the fish, since any neglect in this particular 
will injure the product. New England fishermen are often less careful 
‘about splitting cod, for the reason that the fish are not dried so hard 
as at Newfoundland, are less liable to be broken, and also because 
large quantities are made into “boneless cod,” and packed into boxes 


demand large white fish, and perhaps less is thought of the splitting, 
and more of washing, etc.; while in Newfoundland the conditions are 


view of it as follows: 

_ “The Americans don’t take as much care in dressing their fish as we 
do. hey think to have large fish and white ones is all that’s required. 
We use all—large or small—and pay but little attention to beauty. 
The beauty of the fish is not what is most looked for bere; it’s the 
quality.” 

~The Newfoundland cod are culled into three grades, West India, 
Madeira, and Merchantable; the prices for which (in 1885) were respect- 
lvely 13, 17, and 20 shillings. The “merchantable fish” are usually 
Shipped to Brazil, where they are in high favor; they are small shore 
‘cod that have been cured with special care and dried very hard. The 
pickle cured are generally intended for the United States. When cod 


| In trap-fishing the crib or bowl is lifted in the same manner that a 
-pound-net is handled. The fish are taken out and carried to the curing — 
a stages in boats. 


before being placed on the market. The markets of the United States — 


reversed. A fish packer at St. John’s rather tersely explained his 
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time (the period depending upon the condition of étie weather, ete.), after 
which they are spread on the flakes to dry again for one or more aye 
when they are ready to ship. % 

The work of curing cod is done almost wholly by women. In many. 
cases a women has sole charge of this work of curing the fares of bank- — 
ers or vessels from the Labrador coast, and is called “master of the | 
voyage.” Being employed in curing fish from childhood, many of the — 
women acquire great skill in this special work, and ici: weather wis- 
dom, judgment regarding the proper time to apceit fish, etc., are often q 
remarkable. Married women are generally appointed é inate of the 
voyage,” and unmarried women from fifteen to thirty years of age are — 
employed as assistants or laborers. The girls are hired either by the © 
season or employed in a more transient manner by the day. At St. | 
John’s the former receive about $100 or upwards for six months’ labor, 
while the latter are generally paid 50 cents per day. If occasion calls ~ 
for extra effort, and it often does, the girls are expected to work from — 
daybreak till night, about sixteen or seventeen hours of continuous — 
hard labor out of twenty-four. One would think this work of carrying, — 
lifting, spreading, and piling fish would break down the health of 
young girls, but they seem to thrive on it, and though not remarkable, 
as a class, for their beauty, these “flake wallopers,” as they are called, — 
are nevertheless healthy and strong, while it is not uncommon to find — 
those who have regular and pleasing features. 2 

The flakes are generally built on a steep hill-side, propped up on posts, 
except at one side where they rest on the ground. The frame-work of 
the top, usually rough trunks of small trees with the bark on, is covered — 
with boughs of the spruce and fir, and upon these the fish are spread | 
and piled as occasion demands. Near by are the store-houses, the shan- 
ties for trying-out oil, the wharf or stage, and the other accessories of 
a Newfoundland curing establishment. The illustration (plate XV) ~ 
shows a curing stand at St. John’s. But at the out-of-the-way fishing — 
stations along the coast the curing of cod is carried on in a very prim- ~ 
itive manner by the fishermen, who barter their “ catch” with the tra- | 
ders that go about from port to port in schooners to pick up all the fish | 
they can in exchange for supplies. 
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CURING CoD AT NEWFOUNDLAND. WoMEN aT WORK ON FLAKE-YARD AT ST. JOHN’S. 


From photograph taken by N. B. Milles 


(See page [55].) 


¢ showing air and su at water temperatures taken on board schooner Grampus ; 
July 3 to September 1, 1887. 
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IIL—REPORT UPON THE OPERATIONS OF THE GRAMPUS 


FROM SEPTEMBER 16, 1887, TO MARCH 24, 1888. ; a : 
By J. W. COLLINS. " 
A.—REFITTING AND COPPERING THE VESSEL, ETC. 


The previous report upon the operations of the Grampus concluded , 
September 16, 1887; at that date she arrived at Gloucester to refit for — 
~ her winter’s work of collecting live cod and allied species, as well as — 
the eggs of the Gadida, for the purpose of propagation. This section — 
will, therefore, be a review of her winter’s work. 9 

Soon after the arrival of the vessel at Gloucester, certain necessary _ 
alterations were made in the new sails, which had been bent for the — 
trip to Newfoundland and Labrador. The winter sails were put in — 
order for service, the vessel was painted, and all available time was — 
utilized for putting the rigging into proper shape. 4 

It was deemed very important that the vessel’s bottom and the in- 
terior of the well should be coppered, to obviate the danger of injury — 
to the plank from being worm-eaten. The Commissioner, Prof.G. Brown — 
Goode, had the matter under consideration early in September, but by 
owing to various causes, among which was my absence from the vessel, ; 
no definite action was immediately taken. g 

In the mean time, soon after the arrival of the Grampus at Gloucester, q 
I was ordered to Washington to superintend the preparation of a series — 
of large maps showing the distribution of the principal food-fishes along — 
the Atlantic coast from Hatteras to Labrador, and the grounds usually — 
resorted to by the fishermen when in pursuit of those species. These 
maps, which also showed the principal fishing towns, the limits in ~ 
Canadian waters from which American fishermen are excluded by the — 
treaty of 1818, etc., were prepared for the use of the International Fish- — 
eries Commission, which met in the winter of 188788 at Washington, — 
to negotiate a new fisheries treaty. The Commissioner also deemed it — 
important that I should be in Washington for consultation in reference 
to fishery matters bearing upon the negotiations. . 

Having ordered the first officer to assume command of the vessel q 
during my absence, [left Gloucester on September 20, and reached Wash- — 
ington the following day. As soon as the work of the preparation of 
the maps was organized, I left Washington (on the 27th of September) | 
under orders from the Commissioner to return to Gloucester and pre- 
pare specifications and obtain bids for coppering the Grampus. | 

The following bids were received and opened on November 1: a 
Messrs. William F. Green & Son, Boston, Mass. . dished olla stan eee $1,250. . 
Messrs. Bliss Brothers, Boston, Mass. 2. 2-2..2.05 .ivis, eed. ce ceee ee ce oe oe 1, 290 


eA; Costigan; ‘Boston, Mass 4.545.020. bal bee 2a Sn ee ee ee alge Je 1, 7505 
Messrs. Burnham Brothers, Gloucester, Mass ..-... ..00 cece sencce cucecces ceca 1,594 
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SHEER PLAN OF SCHOONER GRAMPUS, SHOWING AREA COVERED WITH COPPER SHEATHING, ETC. 
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The bid of William F. Green & Son proved to be the most advan- 

tageous to the Government, and accordingly the contract was awarded 

them. 

Having completed and sent out the specifications and invitations for 

bids for coppering the vessel, I left Gloucester on October 15 for Wash- 
ington, in compliance with teractions from the Commissioner. As is 

_usual before leaving the vessel, I placed her under the command of the 
first officer, with instructions to act in accordance with orders sent him 
from Washington from time to time. 

Mention may be made that, while at Gloucester on the 6th of October, 
I made an examination of Ten Pound Island, in compliance with the 
request of Col. Marshall McDonald, and reported to him on October 7 
the condition of the island and its suitability as a site fora hatchery for 
marine fishes, and suggested that the northeast part of the island 
would be the most suitable location for a hatchery. 

On November 9 I was again ordered to proceed to Gloucester, in com- 
pany with Colonel McDonald, for special duty in connection with the 
establishment of a fish plenary at Ten Pound Island, after which I was 
to return to Washington. 

The Grampus left Gloucester on November 12 to goto Boston for the 
purpose of being coppered. She was taken on the marine railway at 
East Boston on the 14th. On the same day I went to Boston for the 

_ purpose of inspecting the vessel before the work of coppering her was 
begun. Having made satisfactory arrangements and given instruc- 
tions to the contractors, I left Boston the same afternoon and arrived — 
in Washington the foliowing day. 

The contractors finished coppering the vessel on November 18, and 
immediately after she went to Gloucester, arriving there on the after- 
noon of that day. 

The schooner remained at Gloucester until the 21st, when she sailed 
for Wood’s Holl, which place she reached on the 23d. She lay at 
Wood’s Holl until November 26. In the mean time the summer suit of 
sails was unbent and the winter sails put in their place; the foretop- 
mast was sent down and various other changes were made in her outfit 
and equipment. As soon as this necessary work had been performed, 
the vessei left Wood’s Holl for Gloucester, where she arrived on the 
afternoon of November 27. 


B.—COLLECTING LIVE FISH. 


i a a aa lla 


It was intended that the Grampus should at once enter upon the 
_ work of collecting live codfish for the purpose of propagation. But, 
because of the scarcity of bait, she was unable to commence active 
_ Operations until the 4th of December. In the interim every effort was 
~ made to obtain bait from other towns, but none could be secured until 
3 the evening of December 3, when a supply was received from Proy- 
ge ncetown. 4 
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distant from Eastern Point, saa continued this” eae gate < the 
weather permitted until the end of the month. - In the mean time some 
live-cars had been built and moored near Ten Pound Island, and the 
cod were on suitable occasions transferred from the well to the cars.* 
As usual on the New England coast, the weather was rough and — 
windy throughout December, and as a consequence there were only | 
twelve days that were suitable for fishing; on one of these an anchor — 
was lost, and, as the wind blew up strong soon after, the vessel re- 
-turned to port. a 
Notwithstanding the adverse conditions, a total of 946 cod and 6 pol- — 
lock were taken on handlines, of which, however, 357 cod and 5 5 pollock — 
died in the well or in the live-cars harvee the close of the month, leaving — 
589 cod and 1 pollock alive as a result of the fishtng in December. 
Between Christmas and the 1st of January the cod apparently moved 
off the rocky shoals into deeper water, and it became necessary to use — 
trawl lines. Trawls were set for the first time on January 2 and — 
hauled on the next day, with indifferent success, only 21 cod, 2 hake, 4 
and. 1 haddock being taken. Fishing with trawls was continued until — 
the 6th of January, bat comparatively few fish were taken. 4 
In compliance with orders from the Commissioner, I left Washington | 
on December 20, in company with Colonel McDonald, who went to — 
make a final inspection cf Ten Pound Island Hatchery, and to make any — 
additional arrangements that might seem necessary for supplying it | 
with fish eggs during the winter. Wereached Gloucester on December ; 
21, and on the next day made a trip to the fishing grounds on the ~ 
Grampus. Lremained in Gloucester until January 4, when I left there 
and arrived.in Washington on the following day. : 
Soon after this, however, the weather became much colder, and the : 
temperature of the water in the harbor fell so low that ice began to — d 
form, and shortly all the fish in the well of the Grampus and those an 
had been placed in the live cars died. Unfortunately, too, this — 
occurred before the hatchery was fully completed, and thus the eggs 
which might otherwise have been obtained from the live fish were not . 
secured. 3 
C.—COLLECTING FISH EGGS. a 


Since the weather continued very cold and the harbor was frozen over 
to a greater or less extent, it was evidently of no use to catch live fish, 
for they would die as soon as the vessel entered the harbor. Ina letter 
dated January 5, Mr. Robinson, superintendent of the hatchery, made — 
the following suggestion for collecting cod eggs from the fishermen: 

‘7 am sure that we can secure more eggs by keeping some of our — {| 
force on the Grampus to collect the spawn than by catching the fish a | 
penning them. Capt. D. E. Collins is of the same opinion.” | 


* Kor details see Table 1. * 
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Ee This method had been adopted the previous year with good success, 
and there was reason to anticipate that excellent results might be 
_ obtained. 

a ‘The first trip for collecting eggs was made on January 14, and on that 
E. occasion 7,056,000 cod eggs were obtained. This method of supplying 
- the hatehery was continued during the remainder of the season. 

4 The total number of fish taken, the dates upon which fishing was 
) carried on, etc., and also the aggregate number of eggs collected dur- 
_ ing the season, are shown in Tables1 and 2. Thetemperature of the sea 
a and air is shown Ti-Table.B.* 

e Reference is made to the report upon the construction and equip- 
ment of the Grampus, for a description of the methods employed in 
obtaining fish and eggs on board the vessel. 


E 
2 
a 
j “4 ~ D.—DIFFICULTIES ENCOUNTERED IN THE WORK. 


The weather throughout the winter continued exceptionally severe, 
ae it was frequently difficult to obtain eggs, even when fish were 
caught, owing to the low temperature, which chilled the ova before 
_ they could be taken on board the Grampus, although the utmost care 
_ was observed. The following mention, taken from the log-book under 
date of January 24, will illustrate the difficulties often met with: 

_ “From 8a. m. to 12m.: Wind northwest, increasing from a stiff 
breeze toa moderate gale; weather clear a cold. One spawn-taker 
_ boarded schooner Hector, but nothing could be done in the way of col- 
lecting eggs, as the fish would freeze in a very short time after being 
_ taken from the water.” 

_ Outside of the frequent recurrence of such difficulties, no > incident 
demanding special attention seems to have occurred, excepting on the 
15th of February. On that date the Grampus, as usual, left Gloucester 
inthe early morning. There was a stiff breeze off the land, but a 
promise of a fairly good day for fishing. Reaching the grounds, about — 
12 miles from the land, two dories were sent on board the fishing 
schooners to collect eggs. Shortly before noon the wind piped up sharply 
from the northwest, promising a hard thrash to windward te reach 
Gloucester. At the same time the temperature fell rapidly, and the 
vessel’s deck and rigging were soon covered with ice, since the flying 
_ Spray froze wherever it fell. 

_ Ohne dory, with her crew of two seamen, returned on board the 
Grampus, leaving the spawn-taker on board the fishing vessel, where 


ie 


G 


é ser parted and the pee was set adrift. By skillful maneuvering 
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the boat was picked up by the Gr ampus and hoisted on ie be it 
was then so rough, and the wind was increasing so rapidly, that it Vas 
not considered quite safe to send for the two men then on board the 
fishing schooner, who it was supposed would reach Gloucester Harbor 
without special difficulty. This expectation was not realized, however, 
for the schooner upon which the two men were was unable to Bie Glou- | 
cester in the teeth of the gale then blowing. She, therefore, kept off for. 
Provincetown, but in running across Massachusetts Bay the sea broke | 
upon her to sia an extent as to completely fill her decks, rendering it 
- necessary to knock off her bulwarks to prevent her from-foundering. At 
the same time she sprung aleak, and it was with great difficulty that 
she was kept afloat until she reached the shelter of Provincetown Har- 
bor, where she had to remain two or three days before she could return 
to Gloucester. Capt. D. E. Collins briefly reported the return of these — 
men as follows: ‘ — 

‘Our men got back from Provincetown Sunday, at 12:30 a. m. oe a 
had a rough time getting over to Provincetown and came near swamp: 
ing before reaching there.” a 

This simple statement will give some idea of the severity of the gale. | a 

Fortunately, the mainsail of the Grampus was single-reefed when — 
she left the harbor; for she was so short-handed, owing to the absence — 
of two out of five of her seamen, that it was believed to be impracti-— 
_ cable to reef the sails, which were coated with ice and stiff as sheets of — 
iron. And, even if the mainsail could have been double-reefed, there 
was not anfidient force to hoist it. It was evident that the single. 
reefed mainsail must not be lowered, if the vessel could possibly stand — 
up under it, with the jib and forestaysail set. ‘There was too much ~ 
wind for comfort under that sail,” wrote Captain Collins, and the fact 
that he stood at the wheel for six hours, not daring to leave it in the | 
hands of another until anchor was dropped in Gloucester Harbor, is — 
evidence of the lack of comfort, particularly as his face was badly frost- — 
bitten on both cheeks, and his clothing was covered with sheets of ice. — 

In reviewing the winter’s work it seems desirable to call attention to” 
various causes which operated against the obtainment of complete suc- 
cess. In the first place, much time was lost in the fall when there was_ 
a good school of cod on the shore grounds, while the vessel was wait- 
ing to be coppered. Secondly, the delay in completing the hatchery at 
Ten Pound Island, and the death of the fish in the live cars, prevented 
the Commission from reaping benefits which it otherwise would have 
derived from the live cod that were collected. The work was again | 
very much interfered with and retarded by the fact that the density of 
the sea water in Gloucester Harbor decreased so materially during 
March and April (presumably as a result of the melting snows) that, 
although quantities of eggs were collected, they would not float, and 
consequently most of them died on the bottom of the hatching boxes. 


se # "h, —COMPLETION OF THE WINTER WORK. 


on March 24, in compliance with orders from the Commissioner, the 
2 work of borlestine cod eggs ceased, and the vessel was re-fitted for a 
iy cruise of investigation to the southern mackerel grounds, of which an 
a account is given in the succeeding section of this report. 


¥.—TABULATED STATEMENTS. 


be TABLY 1, — Showing g time Re in line fishing, fishing grounds resorted to, results, ete., 


is December 4, 1887, to January 6, 1888. 
No. fish | No. fish : 
caught. dead Depth | | 
Je a ites ot Time 
Fishing grounds. Bait. water—; occu- Remarks. 
f Cod. aoe Goa oe fath- pied.* 
* oc ock.| oms. ‘ 


Thatcher’s Id. NE.| Herring ..| 112 3 19 3 26 | 6 40 
by N., Eastern 


from well on 
Eastern Point N. by |....do....- 0 Ay ee Ales cates Zones 21st. 
K., Baker’s Id. W 
NW 


ere ror ier COCR a toes | 18 cols we ae]. eden Pane we foes cee salweooey Lost anchor and 
- Bank, - immediately 
_ 1888 returned, 
Jan. - Eastern Point N.3 |.......---- a1 |. (1) DO) feo eae ae (9) 
Nees _E., Baker’s Id. N. 
W.by W. . 
Lazy Bottom........ Herring ..| 24 |...... TQ). ag: = 30 (§) | Transferred 125 
Yo live cod to 
= cars. 
Western SBrown’s |....do..... ys) ee Ie a Set - eS eaten (§) 
Bank. 


a ACT FETS) ge ee el | 


1,020 | (I) 395 Wee eatin nile gel = 


*Actual time spent on fishing grounds. 

i Using trawls; gear hauled following day. 
{2 hake, 1 haddock. 

§ All night. 

2 hake, 1 haddock, 6 pollock, 


Fay “as ree ORL te Pe ss 1 SAA es Oe | ty 
, Ae rab + A apse SP a eee * 
# mi Prag na x sid | ak r bs “a a be , es ¥ é e f 
A otek ae ee es MS Dd sae ng oe ae ou MEST y F * 
ss OPERATIONS OF SCHOONER GRAMPUS. | 


Point N. by E. 
Thatcher's Id. N. 4 |... do..... 33 Dy ieee retro Cog 30 |6 
E.,33 miles distant. ‘ 
Eastern Point N. | 39h ee sete Sie bam 70 2 24 Drilts te ee 6 
FE.4E., Baker’s ld 
WNW. 
Eastern Point N.,| Clamsand| 113 |.--.-.- 2a ee 27% | 7 
Baker’s Id. W. by | spurling. 
N.3N. . 
Eastern Point N. by | Squidand | 126 ]......| 48 |------ 23 | 6 
E.3 E., Baker’ gt herring. 
Ww. by N.3 N. 
Honey pinks Bera Sao Perrin fm 12: (isie’s's's sok eres 25 | 5 25 
Eastern Point N. by. wae dhO) a2es pal hone BO heres. 2616 Transferred 153 
E.4 E., Baker’s Id. live cod to cars. 
WNW. , 
Honey pinks ...-....|.... i Ga tks ue Beate es 26 | 5 
Eastern Point N. by | Sea clams.| 134 |...-.. BO o eect an 25°15 Transferred 113 
E. 4 E., Baker’s Id. live cod to cars 
W. “by N, aN. on 17th; trans- 
ferred 90 live 
cod to cars on 
21st. 
Batt, COAStS Ay 22 5 3-] 500. GO se rh (ees : 1 Fe ae te 254 | 3 Took 15 dead cod — 


ee 


556 REPORT OF COMMISSIONER oF VISH AND VIS 
TABLE BUS ine number of eggs collected, dates of collection, and temp 
Temperatures.* e | ; ‘Temperatares.* Me o 
Date. | Cod eggs. Date. | Cod eggs. = a oe 
Air. | Surface | Bottom Air, | Surface | Bottom 
* | water. water.f water. 
1888. ° ° ° 1888. ° On: 
Jan. 3 750, 000 30 CA a Na Feb. 21 758, 160 40 35. Soper ae 
6 180, 000 30 AOC ebm woe 22 874, 520 37 i en a 
q 300,000 | 32 pean Pk See ep 93| 1,958,480 | 35 26° ae 
14 7, 056, 000 35 BOs hose tne saree 24 189, 540 35 | SG Vy eee 
Feb. 1| 1,178,793] 24 a ACHE Be a 27 999, (G04 2:0. ee eee he 
3 841, 995 31 Det iesoec wees Nar, 2 1, 979, 640 25 345 toe ee 
4 463, 320 30 3 eee Eset tae 3 63, 180 27 34 {eae 
6 942,400 | 32 S72 ae ae et 10 800,280 | 36 32.5 
7 884, 520 32 Bares SF le eos aL 716, 040 36 34. ees 
13 379, 080 38 OA: Pr A OeGe ere ree 16 736, 920 35 33.5 
14 | {2, 959, 525 40 SALE Nn owe ae 19 189, 54¢ 28° 34 
15 ne 453, 500 36 Bb peed. | eee an 20 84, 240 39 33.5 
19 2) 105, 980 30 Bk Fi Sie eaets oe 22 589, 540 40 34 
, aad 
Total number cod eggs collected on fishing grounds ........-.-- 200-2 - ee eee eee ee ene e cence 28, 814, 273 
Haddock eggs collected on Gshing' sroouds 205.62 --2+<t oo ere Sea eae inn ee eee ee EE 75, 000 — 
Cod eggs taken from fish in live MOBTSD hts oho eee OLS on ok so cae ee aa 2, 540, 000 
‘Total number of egen for SGAON j.c.- 2 oes (etic ows po nb se poco eee ou Sane 31, 429, 27 3 


* Temperatures given in Fahrenheit degrees. 

t Bottom temperatures were not observed until March 9. 

+75, 000 haddock eggs. 

§Eges taken frow fish caught by vessel and penned in live cars. 


£ 


TABLE 3.—Record of fcenaeies of air, surface and bottom water, observed on schooner 


Grampus from November 18, 1887, to April 2, 1€88. > 
Approximate position. Hour. Temperatures F, 
Date. = Benth of 
., | Surface ; Bottom : 
Lat.N. |} Long. W.) AsME|) PIM Air, Bo Be 
1887. OD oy of a faa 2 ° ° 
NOW: phe Ass ok ee et 42 21 TAA aS SS Rarer = 1,45 48 45 
1 RS Peas =A 42 34 30 10-20 ODS e eo aeieere 4, 30 41 45 
BB oTiswas arco mare 42 37 URES URI Re © 7 40 44 
1 ee ee rs ees 42 37 70 40 ep ee eS 40 44 
JO BESS Saas 42 37 70 40 1 AE TG PSF are 50 44 
AU A pea ge ec 42 37 hi ireaaes| (ieaa 8 SS ere yar ria eee hen eco > 
BOR ciarieharecks 42 37 70 40 Be ARM Pecan sats 46 Bd st) nore etch Ce eee 
DO aa rta a he ess 42 37 70 40 LAA UES I Re 50 45 
Pe eakekvtn' ess: 42 37 ~70 40 eee 8 35 AS | leo se aceon ee 
rg pie SORE Ae 42 37 Ce ESR veer: Sea Fe 27 AS ile oem eerie ital 
Be oct oaictes fave. 42 37 70 40 PS 2 i oe ae 35 ED 7 | So-Seicercle mal 2 etme lene 
Fi 2 ah nla 41 31 20 69 43 30 AE) Re ASS 38 46 
Baie re thao dase 41 27 AUN ed RS 1 Whe Oy lg is Rae ce SS 40 46 =) lke memteel a tent 
ey Aan ees, Seer 41 28 4 WO Lao Tec eas 5 40 Ae ee a eres orale | eee 
Od he fason 41 28 e 70 35 A Nal ce eee eke 37 46 tal cisiwe Sialalall peas 
2S ee SA aekeas 41 31 10 70°40 053) AZ mm) 35 5... 50 45 
7a A gee eee 41 31 10 70:40 090522 Sace 8 46 45 VF iat aoe ete 
=) EE co aD Ra 41 31 10 70 40 05 BE Paiste ans cist 45 AEDs Sloe Ses lone on eater 
Oe Juin. cule ANSTO TO £005 a2 OM ne ae ae 45 45 
Ree scutes xin won 41 31 10 TO AOS tak z 8 40 BN sow a cae inn sina 
Beene acs -aern ese 41 31 10 70 40 05 Ae none es 42 45 
2 ae sen] | AIST-2O 70.40 05 6 12) eso. 50 45 
BD as he eek eae 41 31 10 70 40505.) 22.2550 8. 45 45 
Oe. kee 41 31 10 70 40 05 Sa5ace 50 45 
BU soutataa cio see 41 28 40 70 34 SFea Nea) ene 2 58 To aca a 
Bee eeaie wage ee 42 03 CONOT hs cies 6. 10 49 AT Yel ees 
REA A ee 42 24 70 25 A ne. Aeneas he 45 47 
7 ee Sa any oes 42 34 30 FO40" 05 eae te een 2. 30 56 OE Soe pee 
et fa ee Ea 42 37 RO. SO COR omtemeee 8 48 ein IS eis 
BES ree gee tet 42 37 70 40 4 mre Sea 49 1 Wire| eres Ne — 
DD whee hte tore oes 42 37 70 40 i fr 0 at | es ae ed 54 65 A Sak. Goat eel aeeee 
yd ofa RIE ete Pale ad 42 37 80) eh eras 8 40 BD iarals Surette eee 
Daiswioicse sels ce wt 42 37 70 40 Cre eee 32 BA re Se ele ral et 
OO ewes Soe atin els 42 37 70 40 ne: cs Neen (ere 38 BD Ws Lista eee eel | ee 
y 1s I ra opal eget 42 37 O20 Waite sl eee ro 8 26 (1 eae | Peet easer (0 
BO eases cupies 42 37 70 40 BS attlncrete tas 23 43 
BO. suena scans 70 40 2 “eran s Sree 30 BSD die iss bite eee 


* Not recorded until March 9, 1888. 
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g pn 
_ TasLe 3.—Record of (emperature of air, surface and bottom water, etc.—Continued. 
Approximate position. Hour. Temperatures F. 
iw, nee of 
Surface | Bottom | Wer 
Lat. N. Long. W. | A.M. | P.M. ‘water. | water.* 
; ° C2 fam ef It fo) ° Feet 
2 OA FS 1 ae 70 40 re eee 8 17 AA Nos RISCS Sepa senate 
BIDE, Peoceccecus-ccus 42 37 70 40 DR nc a 15 AD) 2 eeikie te anhalt eer ene 
rag eta Sree ores ts 42 37 70 40 aps 00 Venn ee 18 0) a Vt aR aR hy 
Fe EPL et eae 42 37 Meese at. 8 20 Om wep ay bes Sec 
a= Bla Se Got te. Nake 42 37 70 40 oy ol a ee 14 402. + Poa Dentaae Sateen ees 
ae ase Neues Set 42 37 70 40 uA 0 6 | a 29 CS i ae ee. ORE ee 
28 esi nia’ goat a Gloucester Harbor :2..[°°.4. 0 |e... le. 40 40... Week aes! tee eee 
ae eRe ete ie Seles Sie ed ener (ERO as Ue Sie ey eae 12335 0c iged| Bee a gee 45 yn ere | ae 
aa Be acc e mei oeimles| suas DOr cere scinie ts Sate Ne ict eene.- 8 34 42) eae ae ae aon etele aeeer 
a 2a AOE Oey tia, etc ee Be ce hie 40 A tT a ee 
= ©, ARIES co agp ae a 42 25 30 70 39 oy MY} RRS ge ieee 40 44> | Sc O wioratals eateries 
oe (OS eh ey i 42 25 30 70 39 EATERS Ros Se a 43 ABM | Soe clove ieteiay eee aieter 
— Sperone -| Gloucester Harbor ..-.) 4 |.......: 42 AA eee wel area eoaadals 
 * Se eee aie pe Rete TT 1ST Gp Pane = PR Et Ee 44 41 lr 2s aa el eee 
ae GRE eee a ene Ohi fe CRS HO Se SIR ier ares) ae = ee 8 39 4 "| Nesre deyeiaelel| eee hate enters 
Be (AP eee ce Nat 42 35 Clan Ge ae a 31 44. | oes ees eee eee 
aq PEO ae was catia c 42 35 70 33 10 | a 0 a OR 34 430) | cass aie Stee eres ng 
—_ et eae et ts ae Gloucester Harbor ..--}........ ff 36 40) - [e505 320 eee 
“2 iis noe ee Spe AES ook Ga ERG pee sees 28 417 | 2 eee 
He ae Fees, 42 31 | 70 40 a 0 34 rT We em ot Be 
gy ne Shia ete Oeine 42 31 70 40 3 |e (=e aN a 42 44 sdodecuya adie coer 
a Taro h Gees Gloucester Harbor .-...|........ 7 38 42. | enwonet =| eure wee 
ye Bre or icisate oi tepe fee CO eae ae sie coterie 2 NE ae aE 39 AL. (2 sco Jecesl eae eee 
= Si sck Us carn ete es CO Pee are, Bee eek ae MbeRIN Nests, eet 47 Se eas ee 
* Birt cae ae. aes 6 OO. Ae Ae eee ae eee ete ni. - 8 36 Al | .42 5623. eee 
= eA Se Gee ae etine 2 ee Be eae 36 41° sess case ae 
By: BOE s ao< cies Vee « 42 31 10| 70 40 Movie || ar ae 35 44° -\5.. J25eealeeaeee Lae 
We Ost 2 tetas Gloucester Harbor ..-..}........ 8 30 Ale hos. Scooter ses 
be BU ee aaa 2 ee th: aagureeaeeitas at ae 38 ry aed pe jet 
4 LCG et PS ae ee Nl ne COE kas otare e e metate eae 21 oh ere 45 ee er | oe arpets 
z iilcwe se asin tees Ga Sree eee ede t ko 8 42 ry Wie ME a 
, BE eee ne ot Soe aia a Ca ere es ee 2 |, Sagat! es Sa aa 45 ye ee eS | a eh 
ee etic nin s Soke ieee MOG. eh eee as oes 1 Wpi.S 00 al Nee anne 48 42 wand see cla eee eer 
1 te peptone eg A ae LOE see oe Se ceed a SF sister 8 48 ya ey es 
ws Me oe oes Nees oer lis cect MO os ete | BL ise Te ee a 43 4] - . Vesee ware sccopeicreaere eee 
— RE eS oat neces A231 St 70 40 iplion ie =o 2eels 45 45 _ | ccsqwec ste eee 
v 21? Cg ae 42 31 70 40 ea = 51 45° | elnoes s eileeeaeseee 
SS 5 ee 42 28 70 38 30 (nist eee pee 36 Aig |e » Re 
Ss ae 42 38 bee SO Tem. hk: 40 45. 1..00ce teeaioeee eee 
eS eae Motte seem Gloucester Harbor -...|........ 8 34 42." | eeatede ae ol eens poe 
14 wae ew eee ese eels wes oO ee 4 oy en 30 40 eneee seeeerles erensecne 
deere So cies Sere eh, < 42 31 20 70 40 Greer tec Shae 30 44 Sc oe a eee vapmats 
17) |e cpa pas Be 42 31 20 70 40 VAT ie en ee 47 45') ” |) So ean teen pone 
eb ee ete Sue 42 32 70 37 Berson a ose 41 £37) bears eae er, i 
Maite toes asian micis 42 32 70 37 1174300 (tl ee a eins 45 rN ae PEN pa becuse 
pee) ae Gloucester Harbor..-..|........ fi 38 AS Ni Sociale atere) eee peeves 
Lif She eee hen Pe Dissas sone woe oe An ena. 35 43. lst cneretescl see Sere 
ees hes cei co ata Nat COceries Gaceoe ence 1-19-60 | i 35 458 Seen oics,0| Gees eee 
LEAS Se a og be MO mertenctrnere Sa ecu sents a 5 33 AQ (1c SOO nil See eee 
1: TES Se eee epee Pe d@ wxcac Pee atthe ass wale Ames peal osu be 28 4le it ae Seas beeen 
1S Socrsetae see poe Qicttacstersesuse on Toy ee 40 ADS ee ae clsiace bees eee 
RIES Seal PO ee a Sane | ok ox Rea ak 34 Ay - [i ee ee ‘ 
ipmnrtere ess Oo ears ria pag tha Ol ie MAN ee EAE a ee ee once 38 40° ‘Poi eo eee 
if oe HBO ee | ere CGSt Mita’. aakennicewes 1 Lp Te (Sie, ee 35 AY }icS rertere 5] eae ree KR 
UES eso Soe ee) ae Tet oa See ae nee ean 6 32 41 os 2ececce eee cosee 
ie Sa NEE RS ee ee CLytt Baas 31 402). ftcn Ju eit eis 5 rece 
F 10 Se pee ee a COM teks coe Ree ae 1 bpjeh 0 ety gat 40 4]... bosch acieen See eee 
Hep Saw StS aif oho CU a de ae ciate So ccs ws 8 30 rh Raa Pe eee rede iol tars, “fe A 
Se ee aoe Cae COB Coee soa ce ec ieks os CA dal a ta at ee 29 Cela ese reee ta eh ea Ea 
DU ais Gee ons 42 3100 | 70 36 10 dU AAG 0 po OR 45 Be ee ee ee en sheers 
Be swe e Secon Gloucester Harbor..-.|.....--. 4 37 7 Oa (ee eee a ee meh, = 
RAN ee a eae Se Cee eae es cas ae A cle eens tone 35 400) 1} Pes s re acilelbe eter Satoh 
SEN Seep RN Se eee a (a OMe isciuie hh nes oe YD gt A 35 BIS hack’ mace sts span Seas 
pee Pog re GE SN oe eee ne | ee ae 8 35 42 adidas «'eclallcee enemas 
ORE aE aes seaecleaes do et ee er ee ee 4 eresases 29 40 eweseres wees tanene 
2 Se ane bee 42 33 00 | 70 34 40 UX) aS ee Se 34 4Fe 28 Sek Sen een oe 
ec see er Gloucester Harbor.-..\........ 4 25 rn Cem Ea ber ears S32. 
23... pee ceaaes Sane RG tet eens Sete 7 See She a 15 cE Re Ree ae, See Ie ears 
ee 42 31 00 | 70 36 00 Temyiess ee see 28 B79 eae 2 civ «aes ee oe ~ 
ois ARE eo Gloucester Harbor..-.|...-.... 7 17 403 feceacoe 225 see oeeeee 
Sah ae 5 |e MOM Sees es ek te Bg Aries Wats 18 4th Sete os ole eee ae 
ee aes me ys .42 31 00 | 70-36 00 8 eet 27 42 a eabipoard eae ae eee 
1h, eS ea ge Gloucester Harbor.... iba) eh 5 re epee 32 40 To os eee 2 
eee ces foe Po ee. De Porm Soe 32 400) 182 os Baes ee caeare zu 
ees werae = canes Sates Nee eis nis onic [wae cee ec 8 28 SON io craers = s e Sree a 
20 oo... ed ee ORE a Oca aoe ous Bie Se ae a 28 5 1 Te aan ee Ca wee 


* Not recorded until March 9, 1888, 


Date. Sag a 
Lat, N. Longe. Wik. WE Pare A ip 
1887, Of 
WSC. LoOtawe s2ce -..---| Gloucester Harbor... 3248 01 Atel cel i 31 

BL EE a Ee GOS Ceceet .esk Seeee lee 8 32 
before as heatan ort eee (OVATE Se Soe Oy a eee a ee ae 25 
Tendo n sabe canis pestle ee MO 2 ee mis eerie « LD aa & ome era 24 
a Veta tate Be SEER iI NEEL SI ANG erie Set Se he EE 8 18 
DR ae aks Dane See Ci tips shake Seah ee a Ar fis | cae eee 20 
TT a ening cee eg Oe 42 341.00| 70 39 05 Bo gol eae 39 
0/5 apps ta SBS Se Gloucester Harbor... | 12m |........ 40 
De coe oe cia tare Sheree (00 bape aa pa = te Cree Ole he 8 45 
SOLE OL Liane OR eG a en Ae at fk OE A Wheel dee hae 20 
7) PN le nas ene eat bet OM kis dace eee oF Dh va tel pee ae 25 
QO Soe cit cod eles 3 C0 Ra Ris CR epee dey op tee ele 4 16 
DO aie Ss 28 oe elas Oven: Ser eps gue ah RS aH dy tf 10 
SO ee ht ee Se Ole GO. Ae Sse a ee 0 ae Sa ae 09 
OD ee eae ae abate seer QO. ae cee eee o eee 12m) eaves 2. 08 
307 SA ee hen Sr oS See Oe nae eet ee See spare 4 ap 
Be ea setae Sel oe Bee CO see eee all See eee 8 10 
Pa ME Sie a eee a Papel IS G02 eu se nee Ooo Op Vlei eae 03 
SMES Ss tke Coloma 0s cee dee eee 2 no) ee Set 1433 
34 NE Sg ae Pa ho pee COC Ses Fe eee 6 14 

1888. 

TO ee. CREanR Te Mae org bee GOn ss uee nee Stee ae MIT ec + 34 
Ache Soe ess stele oe AGS ee wee bao SPA cig Re yee ta 40 
Me chaste ht eee oe hare: eee pe MR Pie eS MU eM 4 41 
OAs sale tones sean CO GM Pied ee Pn pe NO ro deat See 41 
(le I eae 223210)! 70) 40200 4) L0.et 5: cee a. 40 
DRS soe Gloucester Harbor....|........ 4 32 
See Ree ze JOO SR Oe aay eye (Nae i | Ra 2 a 25 
OS scswEe anes se "42 32 10 | 70 40 00 i aad es Sree 30 
Shot ples Ye gormegeras UAT DOT eer etn woe 4 26 
Aer Cae) Re. to 0 tyes ye ae Mina BG FU 2 hens LARS 92 
TEE ea 4231.80 }4 "70,40 00. | bien ee. 95 
have Soa te ee ar were Warvor 2 seek kes 4 28 
(Ae Sea a naar Bete Sie Pose ees re coe Lae) ie a ad 20 
Piso Sa ae.ciaha SARE "42 31 30 | 70 40 00 Die ae SA, Saat 22 
Py SS ides ee ee SS enceer. sagan Reg RA of ie On 4 22 

Bi ho etertece Oe alls NOE Sete Aton atrenme ate = 4 Sees f 04 
Geet oft eh Meese “49 31 30 i 70 40 00 | 10.30 ee eh 26 
ie sseee ses as Se yen peek Harbor. payee 6 32 
ete ce as os oe MEO sewn see ore eieee Se Lae ag | ares tee 33 
ities en's o a8 2. Bee “42 31 BO GIO A000 MECHON: Wale. oe = 32 
fhe Sea ee Gloucester Harbor..::|...:.... 4 35 
Ree ai a acee see EON. Seen Bae ee Goals cess 33 
Coe EES patie re ery MUO seat Sasee ee ees PHO 09 Wen 8a eae 32 
CR Be Ge Ret er Res eer Sinise ciate eel area 4 34 
Nets sae eae EO eh cow eeeeee ly 0 a ee 18 
Dreher es 2th sake oleae GREE ata Pee eae IPA oa] eis 21 
Dre Sa Sess Sealine COM sie eee ee eee 4 23 

Oust a hocks Soke ates GOn 2c ee ewes J Wee | eee 7 eee 20 

Dee eines as Se al ese NOs. Genesee se TD aria tikes saehee, 25 

as 523 Sek elie GOs een Soe eee cl eerste ee 4 22 

U1 RR RE es i COs OY ee Be es ag Re foe 20 

1 Ve ae a 42 30 20 | 70 38 00 Te Fal! 5 tet ey 21 

bere cee ose os Gloucester Harbor...-| 12 m|........ 25 

TITAS Sica Speer Ey Sells, ee O22 as hee Oe eee “pig tlhe Gea 05 

By Pee oe cewek ee oe GO Se Ae ares oem ate ee ee ik 

OS eee Je kate ole siipleie« COLE eee Bebo Als eee 4 £5 

Wocctscracceasee 42 31 10 70 36 00 Bi RN Cec cic 16 

TES ae Se ah ae ee Gloucester Harbor....| 12°m |ec2..3-. 28 

Att eee ts ood Sal eee OOp ect eek ccc cee niEtee es 4 35 

We vanoeeaa ss caeala tis ON Sec Bile Se ote i eect ieee 7 36 

ea Ser ie ou Sit Breil toe PO ROR CE Sa SIT SAR Crate A al er ee) 31 

Te SS ere Ae ab ae 42.31 :20°|— 70°32 30 jee | Ae evs 35 

1 eR Ae eave <2 Gloucester Harbor 222) 12 |e ee 35 

1 Rae gee ee A I AE |p te QO see ee ec ee ope RS a and Pee a 35 

UGS eee Fe tee tslcae COs eee ce eee eee OM aioe eee 74 

PD sans ease chs eRlonee QO diies see wet Hee ale ee 4 33 
16.5 2s a NO. Pe kee oe 4 Seok tele 09 
TG Ase wees 2 eee be Gost. ee ete ee eee i? tar eso so ee 14 

TG Peet case pelle ee CO AeA Oe ee ee cae ete lidoetetoe 4 13 
LY FB Nae poset 4 eg See | Pee CO. Seer epee eee SY vial AB ED BS 06 
Aig lsc ee seed ene iT er Sak 12) one ee 20 
LL Txpoe se ces ence ae QO Dee tekcerk cee eee eer D 26 

DS soc dins o5ccctele ser C0. 25 eect ose A eRe ree ae 26 
1B sse gore res eee ee 02 a ae eee eee 12 p04) es Josie 25 
AB Sse cc cue men eolenes Os ti tacie San eee cee 5 20 


Approximate position. 


© > 


Hour. 


* Not recorded until March 9, 1888. 
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TABLE 3.—Record of temperature of air, surface and bottom water, ete.—Contin 


Temperatures I’. 


Surface 
water. 


Bottom 
water.* 


ee ee ee ne 
er 


ee ee 
ee 


se eee ww wel wr eee Oe f 
ee ee oe ey eae ¥ 
ome me wowin ale pte Smite -- 
sere wre ew wel we ee eee *s 
ee ee 
ee er rs 
eee ees ee ee 
eee wee 
ee ee 
ee ee 
ee er) 
ed ee Cr) 
ee ee 
ee i is 
ee ee a) 
ee ee 
es ee ry 
es ee ae 
ee or 
er 
ee r 
“eee eer wee el wn www een ee o 
ees es 
ee eo 
ee 
er ee ee ry 
es ee i 
ee ie 
es 
ee es ee =. 
one ee 6 ees). aw ere a 7 
er rs ° 
ee ee | ‘ 
wenn ee ee) 
ee ed er et 
oe 
ns ed - 
a 


ee ee 


ee eee ee er ee 
eee er 
ee 

Sere ee eee 
www mercer lenezes 
wow e eee we leew ose 
wee ewww eer lew ne 
ee ee ee 


ee ee ee er 


icon OPERATIONS OF SCHOONER GRAMPUS. 559 


op hut ae of temperature of air, surface and bottom water, etc.—Continued. 


Approximate position. Hour. Temperatures F. 
ae a ie Depth of 
‘ ag Lat. N. | Long. W. | A.M. | P.M. | Air | Surface | Bottom | W#'e™ 
y ae iti eared Meas ig | water. | water.* 
aiid 0 EH Se 3F 
ie 1888 0 Ce i ene Feet 
es CS en oes Gloucester Harbor... eet lata aeok 12 Aan ee, > er ey ) 
‘y EG ates erafete ini s She (so eee POR Miho ee 7 2B iii ees oe Ne Rieke Serene area | 
: i ERR ooh 9 ee EE The ea ee aaa ee a 8 15 BA, We che ieee Ue _ ' 
DO ese eem/aea mainte state HOM ein ord Seicter cas = A Saleh rene haat 12 Ff ee Be ee I eo 5 ut 
a PAU RRs 5 Se Sot eas CNG a ep mre Aero 7 ARE 108 legless 18 | FSS (Ri og eee Sil +7 
¥ 7.) Scena gant aaa Seg (UB. 2 PORE ee ee 7 14 32 Tr eves alesaleeaeee ‘ 
* i Le ey en A eg Mf GPSS i av ca a eR ae Ca Pa ea ae 07 BT tick Se eee ee 
De Scottie (Se: MOL eek eo cuneate TOMA Se Ser ee 11 FV Memes MIE BSS = $ 
ate ake wines Pacem Dh ee a A Ee 4 08 32 eed iene ie ates “3 
= BOE etn PAS Maas she eye, 2k Hanae a eye 02 BD* De cpieldce baer eee eee 
+ Ae raters eats lotr | AI i nh Re mee ae i TAA eke. 09 30> — cies cee ee eee 
re or (SEES Se Ce 7 Vy path ASR OLS Oe del 4 09 30 os da aan Cee 
Pa ane a eed Ne CO tt eS Sidic « Ae Neg treabie's ne 01 BOw * * |hern\crejateielatete cee eet 
Oe eee EE a ate GOs es aon ees ee POTN forts =ks5, 5 15 30. ||. eRe Shae eterna 
Opa aL ny Ie AN Fe ee opel Seatac 4 17 BOe > a otratele ta tates elena pollsters 
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562 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 


IV.—REPORT UPON THE INVESTIGATIONS MADE BY . ca 
GRAMPUS ON THE SOUTHERN MACKEREL FISHING 
GROUNDS, ETC., FROM MARCH 24 TO JUNE 30,1888. 


By D. E. CoLuins. 


A.—BEGINNING OF CRUISE; INSTRUCTIONS FOR MAKING IN VESTIGATIONS. | 

Having made all necessary repairs and preparations for the spring 
cruise of observation, I telegraphed to headquarters my intention of — 
sailing from Gloucester for Wood’s Holl, Mass., to take on board the 
additional equipment necessary to pursue the poutedanlarsd investiga 
tion. Accordingly, we got under way at 9.10 p. m., on April 2, and left — 
Gloucester for Wood’s Holl, where we arrived at 6. 37 p.m. the next 
day. Our arrival was anaes telegraphed to Washin hor and i 
received the following telegraphic orders in reply : ss 


” \o 
“~ 


U. S. CoMMISSION OF FISH AND FISHERIES, 
Washington, D. C., April 3, 1888. 


When ready, sail from Wood’s Holl for Hampton Roads. Maké such 
observations and collections as practicable on passage. Telegraph ar: 
rival. Instructions and additional equipment will be sent you at For- 
tress Monroe. = | 
J. W. Couuins. a 
Capt. D. E. CoLuins, a 

Schooner Grampus, Wood’s Holl, Mass. : 

We remained at Wood’s Holl until the morning of the 7th, where we 
sailed from there, in accordance with the above instructions. We had 
a fair run and anchored in Hampton Roads at 7.05 a, m., on April 10. . 
During the passage we saw no indications of the presence of mackerel, — 
excepting a few sea-geese (Phalaropus) at sundown on the 9th, and later — 
in the evening several “ pods” of fish were seen from the mast-head, in 
latitude 37° 27’ N., longitude 74° 48’ W.* - 

At Hampton Bpnds the following orders were received in referenee e 
to the cruise of observation between Gane Hatteras and Nantucket: » 


U. 8. COMMISSION OF FISH AND FISHERIES, x 
Washington, D. C., April 9, 1888. v% 


Sir: I am directed by the Commissioner to send you the following 
instructions for your guidance on the cruise which you are about t 
make for observing the habits, abundance, and movements of the 
‘gratory pelagic species which approach the coast north of Hatteras. 


* The term ‘‘ pod,” as used here, means a small body of fish seen at the surface 0 0! f 


the water; itis synonymous with a small school. Sa 


« r . p 
% 
Ne a 


i aay 
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aa Bs a 
. during the spring TONES, and among which the mackerel, menhaden, 
and bluefish are especially noteworthy. 
I will first say that you will take on board at Fortress Monroe cer- 
tain apparatus which has been sent you from Washington. Among 
: this material are two shad gill-nets that you will use as circumstances 
| _ may dictate. There is also a device for developing eggs which you may 
. obtain from surface dredging or otherwise, and the use of which will 
4 E be shown either to you or the expert who may accompany you on the 
| F voyage. 
—-Your cruising ground will be, generally, north of Cape Hatteras, 
_ though, if occasion seems to demand it, you will feel at liberty to go. 
q southward of Hatteras, if by so doing you think you can obtain fuller 
information in regard to the more important species of migratory fishes. 
a There will not, as you know, be any mackerel fleet cruising in those. 
waters this year, and, in the absence of fishing vessels, it will be desir- 
4 ~ able that you should get as much information as practicable from com- 
 manicating with passing merchant vessels. Should you meet with such, 
and have the opportunity, you will make inquiries of the masters of the 
__ vessels as to whether they have observed fish schooling or not. 
3 In general, your work will be carried on in a manner similar to that 
* pursued by you last year when making observations in the same locali- 
ties, and you must depend largely upon your own judgment as to the 
region to be cruised over, and the methods and appliances to be used 
_ for the capture of fish or other specimens. I will suggest, however, 
that during the month of April it is probable that the best results may 
- be obtained between Hatteras and the capes of the Delaware; and, as 
the season advances, you will probably find it necessary to vost farther 
- north in order to keep track of the advancing schools of fish. 
= 3 In carrying on your work it is important that you should observe, so 
far as practicable, the following methods: 
(1) Make trials with toll-bait during the day, when the weather per- 
© mits, and as frequently as may seem acaiunbie, say at distances of 15 
a 25 miles apart. 
(2) Efforts should be made to collect young fish, fish eggs, and other 
- material which can be taken near the surface of the water by the use of 
_ towing nets. .These should be quite constantly employed during the 
tat whenever the conditions are favorable. 
(3) Gill-nets of various kinds, and with different sizes of mesh, should 
ss be set at night whenever practicable. 
& _ I send you, herewith, a drawing showing what, in my opinion, is the 
best method of setting gill-nets. This method is extensively used in 
a _ Europe, and has this advantage, that if the nets are set from the port 
! = Side or from the bow, you can, if the weather is too rough to go out in 
z the boats, take them in by passing the warp through a snatch-block 
a and heave them in by means of the windlass, thus relieving your men 
from the great labor of hauling them in by hand. 


‘a 


We 
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(4) Keep careful notes of the number of fish of different species taken 
in the nets, and also in what part of the net they are caught, whether 
near the top or at the bottom. 


(5) Keep records of temperature, height of barometer, condition of . 
the weather, state of the sea, direction of the wind, etc., as you have 


usually done when engaged in cruising. 


(6) If practicabie, it will be well to take bottom temperatures, el - 


two or three times a day, and in every case note the location of the ves- 
sel, depth of water, ete. | 

(7) Ifany fish are seen schooling, whether at night or day, make a 
note of it and their abundance. It is especially desirable that the 
appearance and abundance of mackerel, menhaden, and bluefish should 
be noted, and type specimens of any of the fish captured should be 
saved in alcohol. 

(8) Note the appearance and approximate numbers of sea birds, such 
as gulls, gannets, hagdons, jaegers, ete., which Srer aay accompany 
migratory fish. 

(9) You will make trials with hand. lines from comparatively shallow 
water down to 150 fathoms or more, keeping a record of the investiga- 
tions made in this manner, together with the position of the vessel, depth 
of water, number of lines used, kind of bait, and time spent in fishing. 

(10) Ifyou have a good opportunity to coliect porpoises or other ceta- 
ceans, it will be well to get specimens. If you can not preserve the 
bodies, cut off the heads so that the skulls can be saved. if 

(11) All material collected should be carefully preserved in bottles, 
jars, or tanks, in alcohol or otherwise, as circumstances may demand. 

(12) If you have an opportunity, it will be well to try the ship’s dredge 
occasionally in moderate depths, and in towing this be very careful to — 
note if there are any adhesive fish eggs among the material which is 
taken from the bottom. Should there be such, have them placed imme- 
diately in your apparatus for developing eggs, and, if possible, carry on 
the development to the point of hatching out the young fish, in order 
that we may determine the species. : 

(13) The Commissioner is very desirous that collections of floating _ 
fish eggs may be taken whenever opportunity offers, and in case small 
quantities are taken they can be placed in the hatching apparatus and 
developed, if practicable, until the young fish hatch out; and, if possi- 
ble, should be kept alive at least some days, so that we can determine — 
the species. 

(14) In the event that you secure suitable quantities of floating fish 
eggs, which I assume is altogether possible, judging from the results _ 
_ obtained last spring, it is especially desirable that the collections thus 


made should be taken to Wood’s Holl with as much dispatch as possi- 


ble, in order that the eggs may be put into the hatching boxes at that 


station. You will, of course, in case you secure such collections, take a 
all possible precautions to keep the eggs alive in pans, tubs, or other 


’ » af a oe ; 6 , 
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is - apparatus you may have on board the vessel, and by frequently chang: 
ing the water on them. ie. 


(15) Inall of this work of collecting specimens and fish eggs, as well 
-as in the matter of caring for the material, you will be assisted by a 
specialist, who will join the vessel as soon as practicable. Itis now ex- 
pected that Dr. Tarleton Hf. Bean will be able to go with you within one 
or two weeks, and, if circumstances are favorable, it will be well for you 
‘to report at Fortress Monroe or Delaware Breakwater, so that he may 
meet you after you have made your preliminary cruise. 
‘ (16) Always telegraph your arrival in port, and if you have any val- 
uable specimens on board wire the facts. Should you obtain any im- | 
portant information relative to the movements or abundance of fish, 
give all the facts to the Associated Press agent in any port you may 
4 visit. 

(17) About the 20th of May you will return to Wood’s Holl and take 
on board the purse seine and seine-boat, after which you will cruise in 
ee search of mackerel. If possible, you will strround a school with the 
__- seine and take as many live fish in the vessel’s well as it may be prac- 

ticable to carry to Wood’s Holl station. The Commissioner deems it 
| very important that we secure a quantity of live mackerel during their 
: __- spawning season, in order that experiments may be made in artificially 
—s propagating that species. . 

(18) Ifyou succeed in catching any specimens in your gill-nets, or by 
hook and line, you will be able to judge pretty accurately as to the 
development of the ovaries and spermaries in the fish, and you will 
_ __ then know about what is the best time to make provarcia for PE; 
ceeding on your cruise for the same. ad 

(19) Report briefly by mail the results of your work. 
Very respectfully, 


J. W. COLLINS, 
m4 Assistant, U. S. Fish Commission. 
r. Capt. D. E. CoLuins, 

2 Commanding, pro tem., 
: U. S. Fish Commission Schooner Grampus, 
a , Hampton Roads, Va. 


I was also directed to make certain collections for the Department 
a of Agriculture, as follows :* 


MEMORANDUM TO CAPT. D. E. COLLINS. 


In case you have an opportunity to obtain the livers or oil of various 

_ species of fish during your cruise, for instance, such as haddock, pol- 
lock, cod, menhaden, etc., it is very desirable that specimens of the oil 
___ may be saved as pure as possible by trying it out by means of heat or 
otherwise. Dr. Taylor, of the Department of Agriculture, who has 


*No opportunity was afforded to carry out these instructions. 
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been making some very interesting experiments with fats oda oils, i is : 
desirous of getting specimens of fish oil in as fresh and pureacondition 
as possible. If you can, without inconvenience, obtain such specimens _ 
and forward them at the first opportunity, I shall be very glad to aoe =a 
you do so. a 

Any and all forms of oils from fish or cetaceans should be properly 
labeled with the name of the species, the locality where it was taken, 
and date. 


J. W. COLLINS, 


Dr. Tarleton H. Bean, who intended to meet the vessel at Old Point 
Comfort, and to make the cruise as naturalist of the expedition, could 
not join us there on account of illness. Pending his recovery, Col. 
Marshall McDonald, U: S. Commissioner of Fish and Fisheries, deter- 
mined to visit the vessel for the purpose of conferring about the pro- 
posed investigation, but more particularly to consider the best methods 
for keeping alive and transporting any floating fish eggs that might be 
procured. It was also decided that Capt. J. W. Collins should make a 
visit of inspection, and bring with him to the vessel various forms 
of apparatus which we were to take for preserving collections, and also 
a device to be used for developing floating fish eggs. It was not, how- 
ever, practicable for either the Commissioner or Captain Collins to visit 
us immediately, and since it was deemed important that a somewhat 
extended inquiry should be made into the condition of the pound-net 
fisheries of Chesapeake Bay, with special reference to the catch of shad, 
I received the following orders to make the investigation, pending the 
arrival at @ld Point Comfort of the Commissioner and Captain Collins: 


A, 


B.—INVESTIGATION OF THE POUND-NET FISHERIES OF CHESAPEAKE 
BAY. 


1. ORDERS. 


U. 8. COMMISSION OF FISH AND FISHERIES, 
Washington, D. C., April 9, 1888. 


Str: It is the present purpose of the Commissioner to go to Fortress 
Monroe the last of this week to meet you. I think it possible that he 
will leave Washington Friday evening, and reach Fortress Monroe 
Saturday morning. If any contrary decision is arrived at, I will wire 
you as soon as I Jearn the fact definitely. 

The Commissioner directs me to say that, in the event of your arrival 
at Fortress Monroe within a day or two, you are to leave there and make 
a cruise along the east sbore of the Chesapeake, as far as Tangier Sound | 
and vicinity, to obtain all the information you can relative to the fish- 
eries now being prosecuted in pounds in that region. After reaching 
the vicinity of Tangier, you will cross the bay to the mouth of the Rap- — 
pahannock River, and make similar inquiries about the fisheries on the 
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west side of the bay, between the Rappahannock and Fortress Monroe. 
iM You will, of course, time your movements so as to reach Hampton Roads», 
on Friday, in order that we may meet you there. 

If you find it impracticable to fully carry out your inquiry of the fish- 
 eries along the Chesapeake, or if you arrive too late to enter upon the 
inquiry before Friday, you will, of course, be governed accordingly, 
bearing in mind that you should be at Fortress Monroe when we arrive 
there on Saturday morning. aaa ® 
q I shall plan to take with me any apparatus which it is necessary to 
send you from here. 

= Very respectfully, : 

> J. W. COLLINS, 
_ Assistant, U. 8. Fish Commission, —_ 
= Capt. D. E. CoLiins, 

a U.S. Fish Commission Schooner Grampus, 

= Fortress Monroe, Va. 


2. REPORT UPON ee 


: The foregoing anders to make a reconnaissance of the pound. net fish- 
_ eries of Chesapeake Bay were carried out as fully as circumstances 
~ would permit, and, in accordance with instructions, we returned to 
- Hampton Roads on the evening of Friday, April13. The results of the 
inquiry are summarized in the following report: 


@ U. S. Commission OF FisH AND FISHERIES, 
ze Schooner Grampus, Hampton Roads, Va., April 17, 1888. 


Sm: I have to report that we arrived in Hampton Roads on the 
morning of April 10, and soon after anchoring I sent ashore to get the 
_ vessel’s mail and telegraph my arrival. I waited nearly two hours, 
thinking it possible that I would receive a reply to my telegram, but 
- nonecame. During the latter part of the day the wind blew a gale from 
the southeast and made a landing at Old Point Comfort impracticable. 
_ The following morning, the wind and weather being suitable for carry- 
ing out the instructions sent me to make inquiries concerning the trap 
a fisheries along the Chesapeake Bay, as far as Tangier Island and the 
~ mouth of the Rappahannock River, I was anxious to get under way, 
feeling that the time was short for doing the work assigned. I sent a 
q boat on shore, however, at 8 a. m., and found that the telegraph office 
- would not be opened until some ‘itive later. It was, therefore, imprac- 
_ticable for me to notify you by wire of my departure, and deeming it 

a 3 unnecessary and undesirable to wait any longer I got under way and 
4 started up the bay.* 
aa ‘The wind was fresh from the westward, Ae it would have been im- 


ea:  * she ; . : : 
— * Our inability to receive or send telegrams, as indicated, prevented me from receiv- 
ing orders that were sent from Washington, and which would have materially influ- 


enced the movements of the vessel, 


™= 
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practicable to have made investigations on the east side of the bay ae 
the date of our sailing from Hampton Roads. We therefore work ed | 
our way along the west shore of the bay, and on the night of the 11t bh | 
anchored in Mobjack Bay, where we lay until the morning of the 12th. 
We then ran across to Tangier Island and made as complete an investi 
gation as was practicable. On the morning of the 13th we left Tangier 
Island and ranacross to Mosquito Point, Rappahannock River, and from 
thence down to Hampton Roads, where we arrived about 7 p. m. 

I desired to carry out the instructions to the extent of pursuing the 
investigation along the eastern side of the bay as far as Cherrystonail y 
but I found it impracticable to do that and return to Hampton Roads — 
at the time designated in my instructions. However, if I understand — 
the instructions correctly, I believe that the information I have obtained — 
relating to the trap fisheries along the Chesapeake Bay is what iS s 
required.* 4g 

The following is a brief statement of the facts obtained from inter- D 
views with men carrying on the trap fisheries : 4 

Between Old Point Comfort and Back River Light there are nearly — 
100 fish-traps, employing about 400 men. Many of these traps are taken — 
up about the first of June, and the men who fish them are engaged in 
fishing during the rest of the season by the menhaden “ factory” sit- 
uated upon Back River, which employs 160 men. | 

The first shad taken this season were caught on the 15th of March. — 
Thus far this season shad have been more abundant than for several — 
years previous. As a rule, the greatest quantity of shad are taken 
from the 1st to the 15th of April. Herring are caught somewhat earlier 
in the season. But little effort is made to catch them, since they are— 
not of much value in the markets. : 

From the middle of May to the middle of August considerable quan- — 
tities of blue-fish, mackerel, trout, mullet, and black-fish are taken; 7 3 
also sturgeon are caught peantghally. 

On April 10, 1,100 shad were taken from one trap, which is the 
largest number ever caught at one time by the owner of the trap. I q 
learned, however, that fishing had not been good on the east side of the 3 
bay, from Cape partes to ten miles above it, owing to the prevalence - ! 
of easterly winds during the spring. 

The traps between Old Point Comfort and Back River Light are said 
to cost on an average $400, and a trap will last three years. The fish- 
ermen state that $1,000 are realized from each of the traps in this see- ; 
tion of the bay. , 

Messrs. Brooks, Hutchins & Co., who are ownersof fish traps in Mob- 
jack Bay, say that they are tlie shad, jacks (hickory shad), ale-— 
wives, and menhaden. ‘Their first eiagimaniar fish was made on March — 
30, and was composed chiefly of shad and herring. They state that — 


* The terms ‘‘ trap fisheries” and ‘‘ traps,” as used in this report, refer to pound-net 
fisheries and pound-nets.—J. W. Collins. 
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E more fish have been taken this season than for the past three years. 
— Shad fishing ends in May. 
Capt. Joseph Louis, of Mobjack Bay, said that there are one hundred 
traps from New Point Beach to East River, and at this time shad, 
BD hickory shad, herring, and menhaden are being caught in them. On 
¥g the 9th of April a faite specimen of the common mackerel was taken 
- in one of the traps. About March 20 fishing was interrupted by a 
- heavy storm. Nevertheless, the fishermen along this shore have done 
4 better, according to Captain Louis, than they have for the past eight 
years. Hethinks there are some three hundred men employed in tend- 
ing the traps above mentioned, but according to Brooks, Hutchins & 
_ Co., there ought to be a larger number, since they estimate four men to 
_ atrap, and say these traps cost as much as those farther down the bay. 
; Captain Louis thinks there are about three hundred traps scattered 
q along the shore from New Point Comfort to the Rappahannock River. 
The fishery for shad ends about the Ist of June, in that locality, and 
Spanish mackerel are usually taken about five days later. The fish 
4 caught i in that region are shipped in sloops to Yorktown and Old Point — 
_ Comfort, where they are transhipped to the large markets — the 
PA antic Coast. 
Mr. William Harord, who owns three traps in Mobjack Bay, and who 
has had twelve years’ experience in trap fishing, makes the statement that _ 
fish, and particularly shad, are more plentiful this year than ever before. 
_ In the spring of 1887 the first shad were taken on April 9, but this year 
_ they were caught on March 2. He has taken as many as 800 shad 
at one haul this season. He states that there are nearly 175 traps— 
between York Spit and New Point Comfort, each of these employing 
about three men, the men being paid $20 per month. The average cost 
of fish traps in ave region is believed to be not more than than $200. 
ae told me of one man, Mr. Thomas, who owns a trap, having taken 
~ 1,150 shad at a single haul on April11. Mr. Harord says that his traps 
_ pay about $500 per year each. He stated very emphatically that, in 
his opinion, the work of the U.S. Fish Commission is exceedingly bene- 
ficial to the fisheries of Chesapeake Bay region, and this appears to be 
the general opinion of the people engaged in the fisheries in all that 
se which we visited. 
I learned that the first shad taken in 1887, at Tangier Island, were 
F Peancht on March 27. There are ten traps on Tangier Island, fe they 
.. are now all taking shad and herring in great numbers, and a few men- 
_ haden were also caught. These traps are taken up on the Ist of June, 
- are put down again in the middle of Augnst. From the 15th of 
r August to the end of the season sea trout and blue-fish are the prinei- 
bn pal species taken. The traps in this region cost about $400 apiece, and 
the average sales of fish amount to $800. 
In the vicinity of Mosquito Point, Rappahannock River, there are 
B20 traps, according to Mr. J. H. Smith, and they employ about 300 
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men. He says that at the present time shad , bass, and aeaivee 1 
herring), are being taken. He estimates the average cost of the trap 
this point to be $200 and each will stock $600. The fishery at this pol nt 
has not been so successful as elsewhere during the present season, and 
it is said that the more important species of fish were quite scarce far 

ther up the river. $ 


Very respectfully, Dik Cons sa 
ie , 5] 


Commanding pro tem. — 
_ Capt. J. W. COLLINS, ae 
Assistant, U. S. Fish Commission, Washington, D. C. 


C.—NARRATIVE OF CRUISE FROM APRIL 17 TO APRIL 26. 


Immediately after we arrived at Hampton Roads, a boat was sent on 
Shore. She soon returned with Capt. J. W. Collins, who brought the 
vessel’s mail. Among the latter was the following telegraphic order ry 
which, owing to circumstances already. recited, I failed to get at the e 
proper time: oS 

[ Telegram. ] 
APRIL 10, 1888, ~ 
Capt. D. E. COLLINS, 3 
Schooner Grampus, Hampton Roads, Va. . 


You will wait at Fortress Monroe. The Commissioner and I expe ot 
to leave here to-morrow evening and will be on board the Grampus 
Thursday morning. Acknowledge receipt of dispatch. 2a 

J. W. COLLINS. 4 


Expecting that the above order would be received, the Commissioner 
visited Old Point Comfort, but, of course, did not find us there. U1 1. 
fortunately, it was necessary for him to return to Washington without q 
delay, and, therefore, he had left on the steamer before we arrived on 
Triday. 

I learned that Dr. Bean would not be able to join the vessel at this : 
time; but it was believed his health would be sufficiently restored in @ 
few ee for him to come on board. Captain Collins directed me 4 
- proceed with the investigation and to report at Hampton Roads in about 
ten days, at which time it was expected that Dr. Bean would be su fi. 
ciently recovered to accompany the vessel. Captain Collins left oO n 
Saturday, the 14th of April, and as soon thereafter as eerie we 
got under way and proceeded to sea. 5 

Before we reached Cape Henry the wind suddenly hauled to t 
northeast, increasingeto a fresh breeze, but gradually diminished tail 
moderate breeze from east-northeast after we passed the Cape. Out- 
side of Cape Henry an east-southeast course was steered, the vena l 
being close hauled on the port tack. At11 a.m. the small aurfaees ne t 

was put out and towed for forty-five minutes without iaebisc bape y: 
thing. . 


= 
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% We kept on this course throughout the afternoon, with a lookout at 
‘th he mast-head to watch for schooling fish. Three whales were sighted 
about 4 o'clock, but nothing else of interest was seen. At 3p. m., in 
lat. 36° 45’ N. Scar 75° 27/ W., the small towing-net was put out for 
“* Shinty ahihtes® ; nothing was (shan init. Several gannets were noticed 
during the afternoon, generally on the wing. 
In lat. 36° 36’ N., long. 75° 13’ W., the towing-net was again used 
and we secured a iia! quantity of fice life, which was preserved in 
alcohol. During the night the wind continued moderate, varying from 
_ east to southeast. The vessel was kept on a southerly course. 
In the early part of the following day a southeasterly wind prevailed, 
“haulin 2 to southwest towards noon; weatherclearand warm. Sea-geese 
| -(Phalaropus) and gannets were henosd early in the day, the latter seem- 
‘ ing to increase in abundance as we sailed south. We saw indications 
of the presence of some species of fish in the form of ‘ greasy slicks,” 
although a most careful observation failed to detect any at the surface. 
_ Between 7 and 8 o’clock a. m. a small amount of crustacea was col- 
lected in the towing-net, our approximate position being lat. 36° 13/ N., 
long. 74° 51’ W. At 8 o'clock the vessel was hove-to near this position 
and a trial for surface and bottom fish was made; the temperature of 
the water at the bottom was also obtained. The result of this trial was 
very unsatisfactory, since only one dog-fish was caught. We got under 
way again at 9.15 a. m. and continued on a southeasterly course. 
The temperature of the water at the bottom was taken at noon, At 
2.30 p. m., in lat. 35° 56’ N., long. 75° 02’ W., hove-to and threw toll- 
‘bait for mackerel and put out hand-lines for bottom fish. Two dog- 
fish, caught on the hand-lines, were the only fish taken. While lying- 
to 0 gannets were seen diving in the water for fish. Bottom temperature 
ras observed at this position, the depth of water being 17 fathoms. 
Got under way again at 3.30 p. m., and stood to the southeast. To- 
wards evening the weather Pignedd, assuming a threatening aspect, 
Ww hich, added to a short, sharp sea that began to make from the south- 
y fcdrented us from setting the gill-nets that had been prepared 
the purpose. At 6.30 p.m. the large and small towing-nets were 
p yut out and towed for thirty minutes, the trial resulting in the capture 
of five small fish in the large net and a quantity of crustacea in the 
‘st all net, our position at the time of this trial being lat. 35° 46’ N,, 
I mug. 74° 55’ W. The vessel was hove-to at dark, heading to the crue 
east. 
‘The 19th of April began with a moderate south-southwest wind and 
threatening weather, an increasing sharp sea coming from the south, 
j a ind in that direction dark nimbus clouds were seen above the howidliee 
| indicating a storm in that quarter. Atda.m., the weather assuming 
amilder appearance, one mackerel and one eee g gill-net were set at 
sient angles to the vessel, being sunk - fathoms below the anna 


572 REPORT OF COMMISSIONER OF FISH AND FISHERIES. « 


hove-to on the starboard tack. The nets were hauled at 5a. m 
contained no fish. This trial did not fully determine the presen 
absence of fish, since itis possible that, under more favorable conditi 
of weather and a longer trial, different results might have been obtained. 
After getting the nets on board, the vessel was headed to the n ort h-- 
east and the small surface-net was towed between 7 and 8 o’clock a 
a limited amount of small crustacea was collected. At 7 o'clock : 1e 
wind suddenly changed to the northwest, and a little later to the north 
east, accompanied by a dense fog which lasted about two hours. 
At 8 a. m. bottom temperature at adepth of 175 fathoms was tale 
and at 10 o’clock the towing-net was put out, which collected a sma 
amount of minute crustacea. During the forenoon small flocks of se 
geese were seen. In lat. 36° 34’ N., long. 74° 34/ W., the large an d 
small towing-nets were used and sate copepods and es small butter 
fish were collected. During the day the barometer gradually lowered 
indicating the approach of stormy weather. The vessel was therefal re 
hove-to during the night, it being deemed unadvisable to attempt to 
set gill-nets. . 
On the morning of the 20th there was an easterly wind, with cloud y 
sky and rainat intervals. At 5 a.m. threw toll-bait to raise mackerel 
Hand-lines baited with salt-pork and menhaden were also put out for 
bottom fish. This trial, which was continned for forty minutes, resulted 
in the capture of one see fish, our position being lat. 36° 39’ N., long. 
74° 51 31" W. ey 
Between 6 and 7 o'clock a. m. a school of porpoises passed us, Zoi n¢ g 
in a northwesterly direction, but before we could get a harpoon in readi- 
ness they were beyond ac Two large flocks of sea-geese were seen 
during the morning. 
The small towing-net was put out at 8 o’clock and towed for an hon r 
and a half, but failed to capture anything. After completing this ee 1 
we got under way and stood to the northeast for 23 miles, when we 
tacked to the westward. A few sea-geese and occasionally a zannil 
were noticed on the last course. A lookout was stationed at the mast- 
head and, notwithstanding that a vigilant watch was maintained, 
failed to ae the presence of any surface fish. We continued on tl ] 
westward course for 12 miles, when we tacked again, heading to th 
northeast. In lat. 37° 03’ N., long. 74° 49’ W., the small an 
was used and a limited amount of crustacea was taken in it. On 
account of the fresh wind and sharp sea it was found impracticable to se 
the gill-nets, in which I am inclined to think we are more apt to secure 
evidence of the presence of mackerel or other migratory fish than by 
using any other form of apparatus, y 
The morning of the 21st opened with clear and cool weather, a fresh h 
north-northwest breeze and short rough sea, in consequence of which | 
the vessel was kept hove-to the greater part of the forenoon. The wind 
decreased about 11 o’clock and we got under way, standing to the west- 
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south west. At noon tacked to the northward. At 4.30 p. mwn., in lat. 
37° 03 45” N., long. 74° 48’ W., hove-to and threw toll-bait for fifty 
minutes without succeeding in ‘‘raising” any fish. We continued on 
our course, and a little later put out the large and small towing-nets for 
about forty minutes. One young fish and some crustacea were taken : 
7 position was lat. 37° 07’ N., long. 74° 48/ W. 

- Soon after completing the last trial the vessel was hove-to and one 
mackerel and one herring gill-net were set. 

At5a.m., on the 22d, we hauled the gill-nets. One small mackerel 
W was caught in the Samana -net. The specimen was preserved in alcohol. 
Got under way at 5.30 a. m. and steered a northerly course. About 6 
o'clock put out the little towing-net for one hour and a half, taking in 
it a small lot of crustacea. At 9a. m., in about lat. 37° 02’ N., long. 
‘74° 44’ W., a large number of sea-geese were seen scattered in ‘flocks 
‘over the surface for a considerable distance ; gannets were also abun- 
dant, and, in most instances, were sitting on the water. The presence of 
| these birds was apparently no positive indication of the presence of 
mackerel on this occasion, since a very careful lookout at the mast-head 
failed to discover any schooling fish. The wind hauled gradually to 
the eastward, and at 8 o’clock we tacked heading north by west to 
north-northwest on the starboard tack. The small towing-net was 
used at 9.40 a. m.; a few sea-fleas and a species of small shrimp were 
ta peeu in it. At noon threw toll-bait for mackerel, also put out lines 
r bottom fish and took bottom temperature. No fish were secured in 
this trial. The position of the vessel at the time of the trial was lat. 
3 37° 22’ N., long. 74° 47’ 30” W. Later in the afternoon the wind 
changed to east-southeast and southeast, blowing a moderate breeze, 
the sky cloudy with indications of rain. At 4.30 p. m. toll-bait was 
th own to *‘ raise” mackerel, but with no success. On account of the 
threatening weather no attempt was made to set gill-nets in the 
svening. 

April 23 began with a moderate southeast wind, a little later hauling 
to the northeast; sky threatening and stormy. At 6.30 a.m. threw 
foll-bait, took bottom temperatures, and fished with hand-lines for bot- 
tom fish; obtained nothing. The small surface towing net was used for 
thirty minutes after finishing the trial, our position being lat. 37° 40/ 
N., long., 74° 30’ W. 

At 9.30 a. m. the wind suddenly backed to northwest, gradually haul- 
ing to north by West and increasing in force until about noon, when it 
blew a gale, with a sharp, rough sea. Hove-to and suspended opera- 
of tions on account of the bad weather. A moderate north to northeast 
wind prevailed in the early part of the next morning, ending in a calm 
jowards the afternoon. Gotunder way at 7 o’clock, steering a westerly 
Course. Sounded in 34 fathoms of water at 10 o’clock, and took bottom 
femperatures. HaJf an hour later we hove-to and threw toll-bait to at- 


514 REPORT OF COMMISSIONER OF FISH AND FISHERIES. 


utes resulted in the capture of a small dogfish on the cod- lines. 
position of this trial was lat. 37° 39’ N., long. 749 38’ W. > 
Leaving the position of the last jae we worked ‘s the nort’ 
the wind varying from a moderate breeze to a light air from that q 
ter. At 6.45 p. m., took bottom temperatures in 31 fathoms, and at 7 
o’clock prepared 6 set gil-nets. The mackerel net was set at the sur. 
face and the herring net 3 fathoms deeper. The vessel was hove-to on 
the starboard tack and the net warp made fast to the mainmast. _ 
In the early part of the next day the wind increased to a fresh breeze 
from the north, and later veered to the north-northeast. Hauled the @ 
nets at 4a. m., taking one branch herring in the mackerel net. At 5 
o’clock got dander way and kept off on a southwesterly course ; change od 
course later more to the westward, with a view to making a haes at 
Hampton Roads to get a supply of water, of which we were in need. — 
Passed Cape Henry at 3.30 p. m., but owing to a head tide and an 
adverse wind we did not anchor He Hampton Roads until 6.50 p. m. 
Immediately after anchoring I went on shore to get the mail and tele- 2. 
graph our arrival. | . 


a 
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D.—SUGGESTIONS FOR COLLECTING AND PRESERVING SPECIMENS. a 


Additional instructions for making observations and caring for spec i 
mens, which were prepared by the Assistant in charge of Scientific In- : 
quiry, were received. It may not be out of place to say here that i t 
has been customary on the vessel to carry out such routine as was or- 
dered, since it has always been recognized that the value of the obser- 
vonage: as well as the importance of the collections as study material, 
depends on the accuracy and completeness of notes on surrounding col a 
ditions. The following is a copy of the onders and letter transmitting 
them: 


U. 8. COMMISSION OF FISH AND a a ; 
Washington, D. C., April 27, 1888. 


DEAR Nik: [ send you, herewith, some suggestions for collect 
and preserving specimens, and for making observations, which have 
been prepared by the Assistant in charge of Scientific Inquiry, and which 
have been forwarded to me by the Commissioner. As I understand i it, 
you have been carrying on your observations in a manner similar te 
that required by these suggestions, which you will attach to the instrue 
tions for the cruise that I forwarded to you a few days ago, and witl h 
which you will comply so far as practicable. ; 

Very truly yours, . ‘6 = 
J. W. COLLINS, (3am 


Assistant, U. 8. Fish Conan 
i 


Capt. D. E. CoLLIns, oe 
U. 8S. Fish Commission Schooner Grampus, Fortress Monroe, 1 Va. 
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"SUGGESTIONS FOR COLLECTING AND PRESERVING SPECIMENS AND FOR OBSER - 
i lie VATIONS. 


Note air temperatures and the state of the weather at regular periods. 
- This is probably your custom at all times. 

Take temperatures at the surface regularly, and read the thermom- 
eter with great care. Be certain that it has been immersed a sufficient 
length of time to take the true temperature. Indicate by latitude and 
longitude, or by a mark on the chart, the exact position where each 
_ temperature observation was made. Take the temperature of the air 
at the same time that you take the temperature of the water. 
Preserve all the materials obtained in each towing in a bottle by 
itself, and label these bottles carefully. Hach label should have writ- 
ten on it the date, the time of day, the latitude and longitude, and the 
length of time the towing net has been out, or the distance it has gone 
_ through the water. Make as many towings as possible. 

Each time that alot of mackerel is taken, cut out and preserve the 
- stomachs of several of the fish in a bottle, first cutting the stomachs 
- open so that the alcohol will enter freely. Put labels on these bottles 
- stating the latitude and longitude where the fish were taken, the date, 
and time of day. 

_ Note the occurrence of every school of mackerel, and of all stray 
- individuals, and their abundance. Note any observations you can make 
in regard to their movements; in what direction they are going; do 
- they leave the surface and sink for any reason; what is the cause of 
this? 

Note whether the fish contain spawn. Preserve specimens of the fish 
from time to time in alcohol, first make a very large cut in the ventral 
side so that the alcohol may freely enter the visceral cavity. Label all 
such specimens. 

_ Where you find schools of mackerel is there always an abundance of 
| ‘the small surface feed? Make towings at such times. 

- Do you ever find the schools of mackerel chased by other fish, and 
by what kinds? 

_ Make notes on the other fishes which you observe. 


_ The following morning received telegraphic orders to wait at Hamp- 
ton Roads until further instructions arrived, which would be sent by 
_ mail. We remained in the harbor from the 26th to the 30th of April, 
~ during which time all the necessary stores were taken on board, in- 
* Bolte a lot of jars, in which to preserye specimens, that were received 
trom Washington. 
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E.—ORDERS FOR CONTINUING THE CRUISE. 


The following instructions in regard to continuing the investigation 
were received on the morning of April 30: ; 


U. 8S. COMMISSION OF FISH AND FISHERIES, 
Washington, D. C., April 28, 1888. 

Siz: The Commissioner directs that you will proceed to sea, assoonafter — 
receiving these orders as practicable, and continue your observations 
and researches for fiveor six days, when you will again report at Fortress 
Monroe or Delaware Breakwater, as may be convenient. Dr. T. H. 
Bean will then be ready to join you, and it is possible that another spe- 
cialist may go with you. } 

The Commissioner is desirous of having you pursue your investi- 
gations nearly in “the latitude of the Chesapeake Capes, and is anxious 
to have a series of temperatures taken from comparatively near the 
coast to nearly to the Gulf Stream, and, so far as practicable, he desires 
to have bottom temperatures taken as well as those of the surface water 
and air. I would suggest that you run a line of temperature observa- 
tions, at distances of about 5 or 10 miles, from near the coast to a depth 
of, say, 200 fathoms. I believe it will be as well to work out and in 
nearly on the parallel of Cape Henry or Cape Charles until you return 
to port again, and, in addition to your temperature observations, you 
will, of course, continue your other trials and researches as heretofore. 

Yours very truly, | | 
_J. W. COLLINS, 
Assistant, U. 8S. Fish Commission. 
Capt. D. E. COLLINS, 
U.S. Fish Commission Schooner Grampus, 
Fortress Monroe, Va. 


F.—NARRATIVE OF CRUISE FROM APRIL 30 TO MAY 5. 


In compliance with the above orders, we got under way at 11a. m. 
on the 30th and proceeded to sea. When abreast of Cape. Henry our 
course was laid to the eastward. A series of observations of bottom, 
surface, and air temperatures was begun at this point and continued at 
intervals until we reached the eastward of coast soundings. 

On the morning of the ist of May the wind was variable from the 
west-southwest to south by east. At3a.m., sounded in 30 fathoms of 
water and took bottom temperature. Sounded again at 7 o’clock, and 
put out small surface towing-net for thirty minutes, collecting a limited 
amount of material; our position was lat. 33° 43’ 30” N., long. 74° 47’ 
W. After completing this towing a northeast one half east course was 
steered for 20 miles. At 10o0’clock (lat. 36° 56’ 30” N., long. 74° 21’ W.), 
threw toll-bait for mackerel, and also took bottom temperature in 270 
fathoms of water. Leaving this position we steered west-northwest, at — 
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times regulating our speed in order to make trials with the surface tow- 
_ ing-net, in which we collected a small amount of marine life. 

In taking bottom temperature at lat. 36° 58’ N., long. 74° 27/ W., 
330 fathoms of line were put out without reaching the bottom. How- 
ever, the observation was recorded at that depth. Noted bottom tem- 
pegature again at 2.30 p. m., in 220 fathoms of water in lat. 36° 59’ N., 
long. 74° 52’ W. After making the last observation the small surface 
4 -towing-net was used for thirty minutes, in which we took a limited amount 
of crustacea. Sounded again in 34 fathoms and took bottom temper. 
atures. At different times used the small surface net, though we did 
not find an abundance of mackerel food. At 6 o’clock put out both large 
; and small towing-nets, but on account of the light wind the vessel did 
not move fast enough to make collections. Later in the evening the 
; sky assumed a threatening appearance, accompanied by sharp light- 
hing, and all sails, with the exception of the foresail, were taken in. 
The next day (May 2) began witha variable wind from north by east 
to north-northeast, with clouded sky and choppy sea. At 6.30 a.m., jib 
and fore-staysail were set, and the vessel was headed northwest by 
; north on the starboard tack. The small surface net was towed between 
6 and 7 o’clock and coliected some small shrimp and sea-fleas. The tow- 
ing occupied about thirty minutes and was made in lat. 36° 53’ N., long. 
74° 40‘ W. On account of the choppy sea it was found impracticable 
to use the towing-nets satisfactorily; though several attempts were 
made, the sea caused the net toleap out of the water. A few sea-birds 
_ were seen during the forenoon. 

7 The wind moderated a little after noon, and at 2.43 p. m. we tacked 
ship to the eastward, and a little later put out the small surface net for 
_ thirty minutes (lat. 37° 01’ N., long. 75° 00’ W.). Took bottom tem- 
_ peratures at 4.45 p. m., in 23 fathoms of water. At 6.25 p. m., put out 
large and small towing-nets and towed them for thirty minutes, collect- 
-. ing a lot of crustacea, principally sea-fleas. About 7 o’clock set one 
= mackerel and one herring gill-net, both nets being sunk to a depth of 
' 24 fathoms; our position was near that of the last towing. 
_ Hauled the nets at 4 a. m., on the 3d, but found no fish in them. 
 At5da.m., got under way, heading towards the north-northwest. Noted 
q the temperature at the bottom before making sail. This course was 
_ Sailed until we reached the meridian of 74° 57’ W. longitude, when we 
_ tacked to the eastward. We ran to the eastward until reaching lat. 
36° 59’ N., long. 74° 43’ W., where we took bottom temperatures in a 
depth of 45 fathoms. After making temperature observations the ves- 
_ sel was headed north-northwest. When in lat. 37° 07’ N., long. 74° 51/ 
_ W., large numbers of gannets and sea-geese were noticed, the former 
sitting quietly on the water, and the latter occasionally rising in large 
flocks, but again settling on the water. 

This gathering of birds, by far the largest yet seen by us (knowing 
_ their characteristic habit of following migratory fishes), put us on the 
H, Mis, 133-———37 
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alert to discover the local attraction which induced them to con copa 
in such numbers at this point. Greasy slicks marked the water, andl , 
all external signs of mackerel seemed to be present. However, the 
most searching scrutiny of the sea surface failed to reveal the presence — ; 
of any fish. The vessel was hove-to in this locality and toll-bait thrown _ 
to attract mackerel, but without success. Cod hand-lines were also — 
used, but bottom fish seemed to be as scarce as others, and in conse- 
quence nothing was taken. While throwing toll-bait, a species of small — 
fish (apparently that which is known to the fishérmen as “ brit”), was 
noticed to school among the bait. Efforts to capture some of these fish 
proved fruitless. | 
‘After completing this trial we got under way and headed to the north- 
east. At 6.10 p. m., put out the large and small towing-nets for forty- — 
five minutes and ealdeied an abundance of sea-fleas in the small net, and ~ ] 
two small fish in the large one. Hove-to at dark and set one herring a 
and one mackerel gill-net. The mackerel. net was placed at the surface 
and the herring net about 24 fathoms deeper (lat. 37° 09’ N., long. 749 
47’ W.). ; 4 
The nets were hauled at 4.30 a.m. on the 4th; one butterfish was — 
taken in the mackerel-net. At 7.50 got under way and kept off, steer- 
ing north by east for 15 miles. Hove-to and threw toll-bait for thirty 
minutes; cod hand-lines were also put out for bottom fish, but nothing — 
was taken. At 9.45 a. m. changed course to the southward, and at 10 
o’clock the small surface net was towed for thirty minutes, collecting 4 
only a few sea-fleas. Later the course was changed to west by south. — 
At 1.45 p. m. tacked.ship to the southeast, and at 2 o’clock put out small 
towing-net, towing it for thirty minutes. A small quantity of sea-fleas 
and other minute marine life was taken in it. (Position, lat. 379 07’N., © 
long. 74° 07’ W.) No attempt was made to set gill-nets in the evening q 
on account of the unfavorable weather. , 
A moderate southerly wind prevailed during the early part or the — 
5th, which decreased in force about daylight. Got under way at 5A. m. +5 a 
sideriue north-northwest, and at 7 o’clock hove-to to make observations, — 
taking bottom temperatures, throwing toll-bait, and trying with hand- 
lines for bottom fish. Two-dog-fish were the only fish taken. (Posi- — 
tion, lat. 36° 59’ N., long. 75° 02’ W.) Anexamination of the stomachs — 
of the dog-fish showed their prey to be squid and some kind of fish — 
which it was impossible to identify on account of disintegration attend- — 
ing digestion. After completing the trial for fish, the small towing-net ~ 
was used and took an abundance of sea-fleas. Kept off on a north-north- — 
west course for eight miles, when we changed to W. 48., for Cane Henry. 
At 9.15 a. m. the small surface net was towed for thirty minutes; a — 
quantity of sea-fleas was taken. (Position, lat. 37° 04’ N., long. 75° —— 
16’ W.) The surface net was again put out at 10.30 a. m., collecting a 
very small amount of sea-fleas, which seemed to indicate that the west- — 
ern edge of the distribution of this species had been nearly reached. % 
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- (Position, lat. 37° 02’ N. long. 75° 33’ W.) At noon made Cape Henry, 


P 


7 bearing west, and at 6. 39 p. m. anchored in Hampton Roads. 
fivniedintely upon anchoring I went on shore to telegraph our arrival 
axa to get the vessel’s mail. Received telegraphic orders on the 7th to 
~ await instructions by mail. 


. G.—INVESTIGATION OF MENHADEN IN CHESAPEAKE BAY. 


3. ORDERS. 


On the morning of the 9th we sailed from Hampton Roads under the 
following orders, to make an investigation of the spawning habits and 
other characteristics of the menhaden : 


. U. 8. COMMISSION OF FISH AND FISHERIES, 
. Washington, D. C., May 7, 1888. 


Sir: I do not t think it desirable for you to go odttide of the Capes 

again before you are joined by Dr. Bean. He expects to reach Old 

Point fully prepared for the cruise by Friday morning. In the inter- 

val I wish you, by cruising in the bay and by boarding vessels engaged 

in the menhaden fishery, to get information in regard to the spawning 

menhaden, and if possible to procure either the gravid fish or the eggs 
ofthe same. With this object in view it is desirable that you should 
- make use of your tow-nets, and the eggs on board of the schooner should 
_ be developed to the point when the species may be identified. In the 
_ absence of all knowledge of the characteristics of the menhaden, it is of 
a course desirable that no means of investigation should be replicas 
My impression, however, is that the egg is heavy and possibly adhesive, 
and if this be the spawning season the chance of finding eggs of the 
_menhaden will be greater among the material brought up by dredging 
than that collected from the surface by tow-nets. Without prescribing 
any specific plan of procedure, I wish you to use your best judgment to 
_ get any information in regard to the menhaden. | 
- All young forms of fish taken in tow-nets in the Chesapeake should 
_be preserved most carefully, since the probability is that among the col- 
lectionsemade the embryo forms of the same will be present. Please — 
make your arrangements so as to be certainly at Old Point Friday 
_ morning on the arrival of the Washington boat. 

‘ * co * + ¥ * ae 
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Very truly yours, 
M. McDONALD, 
Commissioner. 
Capt. D. E. CoLuins, 
Commanding Schooner Grampus, Old Point Comfort, Va. 


EN ee RO ea a ES 


The inquiry ordered by the Commissioner was made with as much 
romptness as practicable; the results obtained are embodied in the 
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following report, which was written idimediately after our return to : 
Hampton Roads: ve 


4. REPORT UPON INQUIRY. ~ 


U.S. COMMISSION OF FISH AND FISHERIES, 
Schooner Grampus, Hampton Roads, Va., May 10, 1888. 


Sir: In regard to the desired information of the ceehagon and more 4 
especially the determination of the period of reproduction of this species, 
I would say that we left here on the morning of the 9th instant, and pro-- a 
ceeded to investigate the waters of the Chesapeake included between — 
Old Point Comfort and York Spit on the west side, and from near the_ 4 
middle ground, off Cape Charles, to Lynn Haven Bay. 

This is considered a favorable locality for the occurrence of menkhaie 

; 
4 
. 
4 
. 
: 


at this period, as well as later in the season. The methods used were 
in accordance with your suggestions, viz: boat dredge, large and small 
tow-nets. A careful and persistent trial with these forms of apparatus 
failed to collect either fish eggs or the young fish, the only collections 
being a species of shrimp secured in the dredge. 4 
Trap fishermen were interviewed at Back River Point, and specimens 
of menhaden were obtained for examination. About forty of these fish — 
were opened and their ovaries examined, but in every instance they © 


were found in the earlier stages of formation. Specimens have been 

° > . 4 
preserved intact for future reference, as well as the viscera of those — 
examined. 


The most important information was obtained from Captain Squires, — 
of the Menhaden steamer /da Augusta, of Onancock,Va. In interview- — 
ing him to-day off York Spit Light he said he has Hedi engaged in the 7 
menhaden fishery in the Chesapeake for the past seventeen years, and — 
in all of his experience has never found spawning menhaden excepting — 
between the Ist and 20th of October. On two occasions during this — 
period he has seen both the spawn and milt running out of them freely — 
while bailing them out of the seine. He has also attempted toimpreg- — 
nate the eggs on one of these occasions, and says positively that ae: 2 
will not float. ; 

Captain Squires further stated that he has seen this spring, and on — 
former occasions in April and May, the young menhaden about 1 inch — 
in length. The present condition of the fish examined by us, together — 
with the appearance of the young fish alluded to, seem to be corrobo- — 
rative of his testimony, and chao attaches considerable importance 
to it. | 

The sailing schooners which fish for the “ factory ” on Back River 
have not commenced operations yet. Iam informed that they will-begin ~ 
about July 1st. There did not appear to be any large bodies of men- ~ 
haden in the localities visited by us. Four steamers, including that — 
commanded by Captain Squires, were fishing off York Spit to-day. I 
did not have an opportunity to board either of the others while on the — 
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ground, as they were in motion most of the time. One or two small 
catches were made by them to-day. 
I remain, very respectfully, 
D. E. COLuins, 


Commanding pro. tem. 
Hon. MARSHALL MCDONALD, 


U. S. Commissioner of Fish and Fisheries, Washington, D. C. 


H.—NARRATIVE OF CRUISE FROM MAY 10 TO MAY 25. 


We returned to Hampton Roads late on the afternoon of the 10th, and 
- were joined by Dr. T. H. Bean the following morning. The weather 
was very unfavorable, and consequently we did not leave harbor until 
the 12th, when we got under way at 7.10 a. m.,and at 9.40 Cape Henry 
bore south about 3 miles distant. Took bottom temperature at 1 p. m. 
in 12 fathoms of water, our position being lat. 37° 00’ N., long. 75° 32/ 
W. After taking the bottom temperature the small surface net was 
3 towed for twenty-five minutes, and a small quantity of crustacea was 
‘taken. Took bottom temperature again at 4 o’clock, and also towed 
surface net. (Pogition, lat. 37° 02’ N.. long. 75° 01’ W.) In lat. 37° 03/ 
_N., long. 74° 47’ W. at 6 p. m. took bottom temperature and put out 
small towing-net for an hour, collecting a lot of little jelly-fishes and 
— some crustacea. Hove-to at dark, but did not set gill-nets, since the 
weather continued unfavorable. 
- There was a light baffling wind from the north-northwest and a rough 
- sea heaving from the southward in the early morning of the 13th. Got 
7 under way at 5 o’clock and headed to the northeast. Made trial with 
4 surface net for an hour, in which we secured a few green fish-eggs. 
4 (Position, lat. 36° 59’ N., long. 74° 41’ W.) Used the same form of ap- 
: -paratus from 9.30 until 11 o'clock, collecting more fish eggs. 
At 11.45 a. m. tacked ship to the north, the wind having worked 
’ around to northeast accompanied by foggy weather. At 4.30 p. m., in 
lat. 37° 15’ N., long. 74° 48’ W., towed the small surface net for thirty 
minutes and collected an abundance of sea-fleas in it. Put out both 
_ the large and small surface nets at 6.30 p. m. and towed them for fifty 
minutes, collecting a lot of small crastacea in the small net and noth- 
4 ing in the larger one. Took bottom temperatures at 7.25 p. m. in 26 
4 fathoms of water. The vessel lay-to “ jogging” under lower sails dur- 
ing the night. 
Put out the small surface net for an hour at 5 a. m.on the 14th, 
taking in it a quantity of crustacea and small floating shells. (Position, 
lat. 37° 16’ N., long. 74° 50’ W.) Near this locality, between 5.30 and — 
_ to’clock, we saw what we believed to be three schools of fish, though 
it is impossible to say positively what species they were. Hove-to and. 
_ threw toll-bait and used cod hand-lines baited with salt menhaden. 
_ Caught only two skates on the hand-lines, from which a number of para- 
a sites were taken. After completing this trial the vessel was kept-off 
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on a northeast 4 north course. In the position approximating that re 
given for the last trial we put out the small towing-net and collected” a 
quantity of crustacea in it. Saw a few gulls and two or three gannets, — 
also greasy slicks, indicative of some species of fish near the surface. — 
Our course was changed to north-northeast at 12.30 p. m., the wind — 
blowing a moderate breeze from south-southwest to south. About 5s 
o’clock a large school of porpoises came alongside. We succeeded in 
harpooning one of them, but did not secure it, since the harpoon-line g 
parted. Our position at this time was lat. 37° 48’ N., long. 74° 38’ W. — 
Not long after the school of porpoises passed us, and while supper — 
was being served, the vessel ran into a school of fish which, in the opin- — 
ion of the second officer, who was in charge of the deck at the time, — 
were mackerel, judging from their characteristic rush when disturbed. Fy 
(Position, lat. 37° 44’ N., long. 74° 38’ W.) The large and small towing- . 
nets were put out and towed for an hour at 6.05 p.m. A number of — 
small jelly-fishes were taken in the small net and one young hake in the ~ 
larger one. The position of this trial was lat. 37° 49/ N., long. 74° 36’ W. | 
- It was my intention to set gill-nets during the night, but the condi- — 
tion of the water was favorable for noting any schoolsgf fish that might 
be in the vicinity. In view of this fact and the importance of utilizing 
the night as well as day to cruise over as large an area as possible in 
order to observe the movements of surface-swimming fishes, I concluded 
to keep the vessel under way. Towards midnight a few dog-fish were — 
seen from the mast-head, but no other fish were noticed. During the 
night our course was to the northeast, with the wind from east-south- — 
east, and occasional showers of rain. The wind fell about midnight and ; 
a calm prevailed. . 
In the early morning of the 15th there was a calm, followed by alight — 
variable wind, which, later in the forenoon, settled to a strong breeze — 
from north-northwest. In lat. 38° 18’ N., long.:74° 14’ W., used the | 
surface towing-net and collected a small quantity ef sea-fleas. At 9 — 
o’clock noticed a small flock of sea-geese in lat. 38° 18’ N., long. 74° 14/ | 
W. Observations taken at noon showed our position “és be 38° 18/— : 
north latitude and 74° 14’ west longitude. 
Tacked ship to the westward at 4 o’clock, and at 6.30 p. m. used thet 4 
large and small towing-nets for an hour, collecting a lot of minute — 
crustacea in the small net and one small hake in the larger net. (Posi- — 
tion, lat. 38° 37’ N., long. 74° 10’ W.) The wind decreased consider- 
ably in force at 7 ‘Genk and at 9 p. m. the vessel was hove-to and — 
mackerel and herring gill- Abie were set. 
Hauled the nets at 4.30 a. m. on the 16th and caught 4 silver hake — 
(Merlucius) about 13 inches long. As soon as the nets were on board — 
got under way and stood to the west-northwest. Towed the large and — 
small surface nets for ashort time at 6.30 a. m., taking in them some small | 
ecrustacea and two young hake. (Position, ‘lat. 38° 37’ N., long. 7 74° 
18’ W.) 
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Sighted pilot boat number 3, of Philadelphia, at 7.25 and changed 


course to intercept her, which we did at 8.20 a.m. Her captain reported 


not having seen any mackerel this season. After speaking with the 


pilot boat, the vessel was kept off to the northeast for 40 miles, with a 
lookout at the mast-head. Hove-to at 1 p. m. in lat. 39° 15’ N., long. 
73° 48’ W., and threw toll-bait for thirty minutes, also tried for bottom 
fish with hand-lines, but got nothing. After completing the trial we 
got under way and towed the small surface net, collecting a limited 


amount of crustacea. The vessel was then headed on an east by north 


course, in which direction we sailed 19 miles, when we again put out the 
small surface net, in which nothing was taken. (Position, lat. 39° 20/ 
N., long. 73° 25’ W.) 

At 4.30 p. m. the vessel was headed to the northeast, and about 5.40 
p.m. we spoke with the British schooner Atwood, of Annapolis, Nova 
Scotia. Her captain reported seeing a large body of schooling fish the 
previous night, which he thought were mackerel, about 30 miles east- 
northeast of this position. With a view of finding these mackerel if 
possible, the Grampus was headed northeast by east one-half east, and 
we ran in that direction for 32 miles. At 11.15 p. m. tacked ship and 


lay-to. Put out the small surface towing-nef for 30 minutes, in which 
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were collected an abundance of the same species of crustacea as was 
found off Body Island. Itis worthy of remark that this form of crusta- 
cean was not found in abundance in any other regions traversed to this 
time. (Position, lat. 36° 31’ N., long. 72° 50/ W.) 

In the early morning of the 17th there was a strong breeze from north- 
northwest, with a sharp sea. At 2 o’clock tacked ship and lay-by on 
the port tack. The small towing-net was used at 9.15, but the weather 
was unfavorable for such work and the trial was very unsatisfactory. 
A trial with toll-bait was made at 1.25 p. m.; nothing was taken. Po- 
sition, lat. 39° 35’ N., long. 72° 48’ W. 

The vessel was kept off on a northeast course until 4.30 p.m., when the 
small towing-net was put out and took a large collection of crustacea, 
our position at this time being lat. 39° 42’ N., long. 72° 37’ W. Com- 
pleting this trial we headed to the northeast and sailed in that direc- 


tion for 114 miles, when both the large and small towing-nets were put 


out, in which were collected an abundance of crustacea and 12 young 
hake. (Position, lat. 39° 52’ N., long. 72° 30’ W.) Hove-to at 11 p. m., 
and set large mackerel net. . 

The mackerel net was hauled at 4.45 a. m. on the 18th, taking 
nothing. Got under way at 5 o’clock and ran to the eastward for 11 


_ miles. The small surface net was put out at 8 o’clock and collected a 


quantity of crustacea and one young pollock. At the same time took 
bottom temperatures in 45 fathoms of water. The position of this trial 
was lat. 30° 56’ N., long. 72° 12’ W. 

The course was changed to northwest by north at 8.35am. When 


in lat. 40° 08’ N., long. 72° 30’ the small towing-net was put out and col- 
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lected an abundance of sea- fleas and one young hake. Used-the small — nie 
surface net again at 4.45 p. m. in lat. 40° 20’ N., long. 72° 47’ W., and — a 
took a small amount of crustacea. After ceuipteities the towing, — 
sounded in 27 fathoms and-took bottom temperature. (Position, lat. 4 
40° 21’ N., long. 72° 47’ 30’ W.) About this time changed course to the 
eastward. Towards evening the wind increased, coming from south- — 
southeast, with threatening weather and rain. At 7.45 p.m., hauled | 
the jibs to windward and “jogged ” on the starboard tack, and at 8.30 
p. m., drew away jibs and “jogged” with mainsheet eased off. Tacked 
ship at 10 o’clock, heading to the southward, on port tack. 
There was a stiff to moderate east-southeast breeze with foggy 
weather in the early part of the morning of the 19th. At 6 o’clock ~ 
towed the small surface net for forty-five minutes and secured a few sea- _ 
fleas. (Position, lat. 40° 13’ N., long. 72919’ W.) The fog prevailed 
the greater part of the forenoon, with a moderate north by west wind ; 
vessel on the port tack headed to northeast by north. During the after- 
noon the wind hauled from north-northwest to north-northeast; weather 
partially clear at intervals. At 4.30 p. m. a large school of porpoises 
came alongside, from which we harpooned and obtained one specimen. 
Used the small towing-net’at this position,taking considerable crustacea. 
(Position, lat. 40° 38’ N., long. 71° 49’ W.) Also took bottom tempera- 
tures in the above position. Threw toll-bait for thirty minutes at 5.45 — 
p. m., but did not “raise ” any fish; also put out hand-lines for bottom — 
fish ih no better success. The eisibels course was continued during | 
the night. aa 
On the morning of the 20th of May there was a moderate breeze from 
north-northwest, and clouded sky. At 6 o’clock Block Island bore 
abeam and a course was shaped for a point between Brenton’s Reef 
and Sakonnet River,in which locality large numbers of floating fish 
eggs occurred last year. At 8.10 a. m., between the above mentioned 
places and about 4 miles off shore, the small surface net was towed for 
twenty minutes, in which were collected a large quantity of crustacea 
and some fish eggs. Frequent towings were made until 11 o’clock 
which resulted in the procurement of considerable quantities of fish 
eggs. Unfortunately, when jibing the main-boom the tackle over- . 
turned the dish containing the fish eggs, which occasioned the loss of 
the entire lot. However, the loss by this accident was repaired, since — 
we made additional collections soon. after. Some of the eggs thus ob- — 
tained were put into the apparatus for developing eggs, and others — 
were put into pans and the ova were kept alive by frequently changing ) | 
. the water on them. After making these collections we filled away for — 
Wood’s Holl, where we arrived at 4.35 p. m., and soon thereafter trans- 
ferred the eggs to the hatchery. . ts 
The vessel laid at the Wood’s Holl Station from the evening of the 
20th until the morning of the 28th, the crew being employed in knitting 
together the several sections of the purse-seine and getting it ready for F 
use, overhauling the seine-boat, ete. ; y 
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On May 23d the Commissioner directed that the ship’s writer, Mr. A. 
B. Alexander, be detached from the vessel and ordered to Gloucester, 
Mass., to await orders,.and on the 25th Mr. Alexander Jeft the vessel. 


Mr. George A. Miller, who was appointed to the position vacated by 
Mr. Alexander, reported for duty on the 1st of June. 
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I.—CHANGE OF COMMANDING OFFICER AND IN PERSONNEL, 


On the 25th of May the Commissioner ordered me to assume full com- 
mand of the vessel, in place of Capt. J. W. Collins, who had been as- 
signed more important duties, and promoted Mr. E. E. Hahn to the 
position of first mate. 


J.—CRUISE FOR LIVE MACKEREL. mm 


The purse-seine and seine-boat, having been made ready and trans- 
ferred to the vessel, we got under way at 9.12 a. m. on the 28th for the 
purpose of cruising at sea to secure, if possible, a school of spawning 
mackerel for the Wood’s Holl Station, with a view to obtaining the eggs 
of that species for hatching mackerel fry. At 11.20 a. m., Gay Head 
bore abeam and our course was laid south by west one-half south. I 
had intended to cruise to the southward, in the vicinity of Cox’s Ledge, 

1 judging that locality to be a good one for mackerel, but the threaten- 
- ing appearance of the weather and the increasing southeast wind in- 
duced me to run in the direction of Newport. During the early after- 
- noon heavy rain showers prevailed, with an increasing southeast wind, 
‘attended by other indications of a stormy night. With such unfavor- 
- able conditions in view, I concluded it was best to run into Newport 
- Harbor for the night, and at 4.57 p. m., weanchored between Fort Adams 
and Lime Rock Light. 

The wind continued from the southeast in the early part of the 29th, 
though moderate in force, with a thick fog. The purse-seine was put 
into the seine-boat in the morning and the purse-line rove so that the 
_ apparatus would be ready for immediate use. The fog lifted about 1 
_ o'clock and soon after we’ got under way. At2p.m., Brenton’s Reef 
_ Light Ship bore abeam and the vessel was headed south on the star- 
board tack. The small surface net was put out at 6.20 p. m.,in lat. 41° 
_ 02’ N., long. 71° 08’ W., and towed for forty minutes; a small collection 
_ of crustacea and young hake were obtained. Ait 7.40 p. m., hove-to for 
_ the night. 3 

_ There was a south-southwest to southwest wind on the morning of 
the 30th, with squally weather until about 7.30 a.m. Thesmall surface 
net was towed at 6.30 a. m., and init was taken an abundance of the 
_ crustacean known to the fishermenas ‘red cayenne,” or “seed,” together 
_ with two young fish. Got under way and stood to the south-southwest 
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little later tacked ship to the east-northeast. The presence of surface 
fish-food and other indications of mackerel that were noticed this morn- — 
ing induced me to run back to look for fish inthat direction, and also | 
to continue the research farther to the southeast. At 1.53 p. m. , put 
out the small surface net for fifteen minutes and collected six young 
fish and a few fish eggs. 

Between 2 and 3.15 p. m. five towings were made with the small sur- 
face net, extending from lat. 40° 46’ N., long. 71° 00’ W., to lat. 400 
47’ N., long. 71° 55' W. Near the last position an sbnrane of the © 
red crustacean and small fish were taken in the net. Hove-to and threw — 
‘¢ toll-bait” for mackerel, and also used hand-lines baited with alewives —~ 
for bottom fish. This trial resulted in securing 2 squirrel hake, 6 com- : 
mon hake, and 1 female spiny-backed dog-fish, with young. 5 

The vessel was kept hove-to until 9.25 p. m., when we got under way — 
and stood to the east by north. Betweeu 10 and 11 o’clock, from lat. 
40° 47’ N., long. 70° 52’ W., to lat. 40° 50’ N., long. 70° 46’ W., we © 
passed about twenty schools of fish, their presence being visible by the — 
phosphorescence of the water. Most of these schools were small in size | 
and deep down in water, several of them being startled by the vessel run- — 
ning through them. From their movements when disturbed we judged — 
they were mackerel. I was anxious to set the purse-seine for some — 
of these fish to determine the species, as well as to obtain some eggs — 
for the hatchery, but the nature of the weather, a dense fog having set — 
in, convinced me that an attempt at night seining could not have been 
successfully accomplished, with the small complement of men which we, 
carried, without too much risk, since only one man could be left on board — 
to work the vessel. At 11 uae the vessel was hove to for the neni j 
on the starboard tack. | 

In the early morning of the 31st there was a moderate aeAvh- southweai | 
to south breeze, with foggy weather. _ At 6.30 a. m., in lat. 40° 47’ N,, — 
long. 70° 39’ W., put out hand-lines, nis: with alewives, for bottom 7 
fish, and succeeded in catching 6 codfish, 2 common hake, and 1 had- 
der. The stomachs of the cod were a aee and the contents exam- 
ined. In them we found scallops, shrimp, and squid. Got under way 
on a northeast by east one-half east course at 8.24 a. m., and towed the 
small surface net on two occasions, which took an shundania of crus: 
taceaineach trial. (Position, lat. 40° 45/30’ N., long..70° 36’ W., and 
lat. 40° 45’ N., long. 70° 35’ 30’ W., D. R.). 

Between lak: 40° 46’ N., long. 70° 33! W., and lat. 40° 45/ 30” N, 
long. 70° 29’ W., from 10. 45 to 11.30 a. m. ee towings with the sci 
surface net were made. Young hake, fish eggs, and “red seed” were 
collected. From the scant amount of the latter I judged we had reached 
the eastern limit of its distribution. Tacked ship at 11.30 and steered — 
southwest, the object of this course being to locate the limits of the ‘“‘red — 
cayenne.” Towings were made between 12.20 and 1.40 p. m. from lat. ~ 
40° 45’ N., long. 70° 29’ W., and lat. 40° 44’ N., long. 70° 32’ W. The | 
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red crustacean was found very abundant in the last position. Two tow- 
ings to the northeast of the last position failed to collect specimens of 


this form, but secured young hake and fish eggs. 


During the day three hagdons and one jaeger were shot, though the 
birds were by no means numerous. At 5.35 p.m. a porpoise was har- 
pooned by the second officer, and we succeeded in taking it on board. 
It is probably worthy of remark that this porpoise and its mate were 
in company witha school of blackfish. (Position, lat. 40° 43’ N., long. 
70° 32’ W.) Towings with the small surface net in this position gave 
an abundance of the red crustacean, together with small round jelly- 
fishes. The vessel was hove-to on the port tack at 7 o’clock. 

In the early part of the following day (June 1) the wind was from the 
south, gradually hauling to the north-northwest, and then backing to 


- the southwest in the afternoon, the weather being rainy and foggy. At 


12.10 a. m. changed course to northwest one-half north, in which direc- 
tion we sailed 21 miles, when the vessel was headed north-northwest 
for a distance of 2 miles, when our course was changed to north by 
east. 

The small surface net was towed for twenty minutes at 9.05 a. m., in 
lat. 41° 07’ N., long. 71° 02’ 30” W.(D. B.), and quantities of floating 
fish eggs, small crustaceans, and a few young fish were collected. At 
10.35 the small towing-net was used; it took an abundance of fish eggs, 
which were put into the hatching apparatus. About 16 miles south- 
southwest from Vineyard Sound Light-Ship masses of floating fish eggs 
were collected, the tide probably bringing them together at this point. 
The fog cleared about 2 o’clock in the afternoon and the vessel was 
steered northeast by east. At4p.m.Gay Head bore abeam, and at 6.30 
we ran into Wood’s Holl Harbor and transferred the fish eggs to the 
hatchery. 


K.—ORDERS FOR CONTINUING THE CRUISE. 


After our arrival I received the following orders from the Commis- 


sioner, expressing his desire to have the work continued : 


U. S. Commission oF FISH AND FISHERIES, 
Washington, D. C., May 30, 1888. 
Sir: You will continue cruising for the purpose of taking live mack- 
erel for the Wood’s Holl hatchery, and making observations and studies 
of the movements of mackerel, etc., until further orders. Should you 
succeed in bringing in a lot of live mackerel, please telegraph the fact. 
At present it looks as though it may be desirable to continue your cruise 


- until near the close of June, but we shall be governed largely by the 


results obtained. 
_ Very respectfully, 
: M. McDONALD, 
Commissioner. 
~ Capt. D. E. Couns, 
Schooner Grampus, Wood’s Holl, Mass. 
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L.—NARRATIVE OF CRUISE FROM JUNE 4 TO 30. a 

The vessel laid at Wood’s Holl Bere June 4, the ‘intervening period 
being occupied in routine work. The porpoise was shipped in ice by & 
express to the U.S. National Museum, Washington, D. C., on the 2d. 7 

We got, under way at 1.20 p. m. on the 4th, and were ‘ane to the — 
entrance of the harbor by the steam-launch belonging to the station. a 
Beat down the sound with a very light wind, and at 4p. m. anchored 
in Tarpaulin Cove. The small surface net took a quantity of crustacea — 4 
which resembled larval crabs. Terns were numerous and evidently — 
had found some kind of food in the water. <A school of fish was no- 
ticed inside the buoy off the point of the harbor, but it was, of course, — 
impossible to secure it. The surface net was put out at 6.30 p. m., and | 
took some small crustaceans. =a 

Got under way at 5 a.m.on the 5th, with a light westerly breeze : 
and strong head tide, and beat out of the Sound. At 8.10 put out the : 
surface towing-net and took a great quantity of small copepods. It — 
may be interesting to state that the copepods were noticed at the sur- — 
face of the water in long streaks. 

Spoke with the fishing schooner James Dyer about 7 miles sogthame 
of No-Man’s Land. Her captain reported not having seen any schooling — 
mackerel, but that a few schools had been taken in this vicinity on the — 
od. Ilearned later that the captain was mistaken in regard to the | 
species, since it was reported to me that several schools of Pew Oe 4 
were caught, but no mackerel. . 

After speaking with the Dyer the Grampus was headed southeast by — 
south one-half south, in which direction we sailed 32 miles. The sur- — 
face net was towed at this point and took a smallquantity of crustacea, — 
some fish eggs, 2 young hake, 2 specimens of another species of fish, and 
two jelly-fishes. (Position, lat. 40° 47’ N., long. 70° 29’ W.) In this © 
position a small school of fish was noticed and an attempt wasmade to — 
capture them, but before the seine was in position they had sunk deep — 
below the surface. After this attempt we continued on our southeast — 
course under shortened sail. At 8 p. m. some porpoises were seen. 

The vessel was hove-to from midnight until 5 a. m. on the next — 
day. At5o’clock the small surface net was put out and collected an — 
abundance of crustacea in fifteen minutes. (Position, lat. 40° 27’ N., | 
long. 70° Ol’ W.) Got under way at 5.15 a. m., steering east- southeaa 
in which direction we sailed 10 miles. The small towing-net was put 
out in lat. 40° 26’ N., long. 69° 49’ W., but collected nothing. Tacked — 
ship at 7.25 a. m. and stood to the Seoat: northwest for 3 miles and then 


to the north for 10 miles. The small surface net was towed for 25 


minutes at 10 o’clock, but took nothing. (Lat. 40° 36’ N., long. 69° 

55’ W.) ; 
We spoke with the schooner Nellie M. Rowe, of Gloucester, soon n after” 

making the last trial, and, in an interview with her captain, learned — | 


; 
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that they had been searching for mackerel for the past week, but, so 

far, had not succeeded in getting any. On the 4th instant they took a 

school of menhaden about east by north 20 to 25 miles from Barnegat. 

Finishing our interview with the captain of the Rowe, we steered a course 

to the south-southeast, in which direction wesailed adistance of 13 miles. 

At 1.45 p. m. the small surface net was put out, in which we took noth- 

ing. (Position, lat. 40° 27’ N., long. 69° 47’ W.) We then tacked 

and stood to the west by north, and ran a distance of 134 miles. At 

3.53 p.m. used the small surface-net in lat. 40° 29’ N., long. 70° 04’ W., 

and obtained an abundance of the red crustacean. Our next course was 

west, in which direction we sailed a distance of 4 miles, when we tacked 

to south-southeast. At 6.20 p. m., in lat. 40° 22’ N., long. 70° 04/ W., 

put out the small surface towing-net for twenty minutes, and took the 

largest quantity of the red crustacean yet obtained. The wind increased 

to a very fresh breeze with a sharp sea, which was unfavorable for noting 
_ the presence of schooling fish at any distance from the vessel, unless 
they should “show up” very plainly at the surface. At dark the vessel 
was hove-to on the port-tack. 

In the early part of the next day (June 7) there was a stiff breeze - 
from south-southwest, with cloudy weather. At 4.40 a. m. sounded in 
_ 48 fathoms of water and took bottom temperature; put ont the small 
_ surface-net, in which were collected a lot of sea-fleas and other crustacea. 
_ (Position, lat. 40° 13’ N., long. 69° 58’ W.) At 6.40 a. m. kept off to 
_ the northwest by north, on which course black hagdons were seen at 
- intervals. The small towing-net was put out at 3 o’clock and collected 
- some fish eggs and two young fish. (Position, lat. 40° 57’ N., long. 
71° 03 W.) At 3.20 p.m. sounded in 26 fathoms of water and took 
- bottom temperature. At 3.30 changed course to north-northeast one- 
half east, and in a few minutes steered to the northeast. 

_ We spoke with the fishing schooner Elisha Baker, fishing for cod-fish 
~ on Cox’s Ledge. Her captain reported not having seen ary schooling 
- fish, but that several mackerel vessels had recently been in this vicinity. 
_ He gave us the head of a large mackerel which he had taken from his 

trawl-line, and he supposed that sharks had eaten the body. 

After speaking with the Baker we changed our course and steered 
. north-northwestone-half west. The small surface net was towed between 
6 and 7.30 o’clock, and in it was obtained a large quantity of fish eggs, 
- copepods, and other small crustacea, our position being about 8 or 10 
miles southeast from Block Island. About dark the captain of the 
~ Schooner Stowell Sherman, of Provincetown, boarded us to learn news 
_ about mackerel. We furnished him with what information we had, and 
+ in return learned that he had been cruising for mackerel since June 2, 
covering a region between Shinnecock and South Shoal Light-ship, but 
in the whole of the cruise had not seen any schooling fish. He also 
_ Said that several weirs at Traro had caught mackerel just previous to 
his departure from port, We hove-to for the night at 7 o’clock, 
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There was a stiff to fresh breeze from northeast by east in the early — 
morning of the 8th, with a sharp sea, the weather being misty and _ 
rainy. The vessel was “jogging” from 12.30 a. m. until daybreak, — 
when the sheets were trimmed and we stood inshore towards Newport. 
Anchored in Newport Harbor at 9 o’clock, where we found four or five © 
fishing vessels. Other mackerel schooners arrived during the day until 
late in the afternoon, when there were twenty-seven sail of fishing ves- _ 
sels in the harbor. Some of the captains visited us for the purpose of 
learning what news we had of mackerel, and they were informed of the — 
results of our investigation. Their reports acquainted me with the ~ 
recent catches of mackerel by the vessels of the fleet. . 

The captain of the Robert Pettis reported that the schooner Active 
took 1,500 large mackerel on June 4 about 5 miles southwest of Block 
Island. Also, that four barrels of salt mackerel were taken by the 
schooner Colonel French, and one barrel by a Portland schooner in the 
same locality. Mackerel were seen off Cox’s Ledge on the 3d, and some ~ 
of the later arrivals in the harbor reported that mackerel were seen in — 
the vicinity of Montauk Point. 

On account of a calm we lay at anchor in Newport Harbor until 8.30 
o’clock on the 9th, when we got under way, in company with other fish- 
ing vessels, with a light southerly breeze. At 10.15 Brenton’s Reef 
Light-ship bore abeam, the fishing vessels working towards Block 
Island. 

It may not be out of place to mention here that when we left Newport 
Harbor most of the fishing vessels were outside of the harbor, where they 
took advantage of the breeze as soon as it came along, which gave them ~ 
a start of 4 or 5 miles of us, and when we were off Brenton’s Reef Light- 
Ship they still had a lead of 4 or 5 miles dead to windward of us. We — 
gained quite rapidly on the fleet and at 4 p. m. our vessel was to the 
windward of them all, with the exception of the schooner J. J. Merritt, 
jr., of Gloucester, and another schooner hailing from Wellfleet. 

At 4.30 o’clock, when about 5 miles south by east from Block Island, — 
we hove-to and spoke with the fishing schooner Hlizabeth Smith, of — 
Portland, Me., her captain desiring information in reference to mack- 
erel, which was furnished him. The captain reported having sailed 30 — 
miles to the southward of this position, but had seen no schooling fish. — 
The purse-seine was transferred to the seine-boat, and at 6.40 p. m. we — 
kept off on a southeast course, with four or five vessels of the mackerel — 
fleet in company. We hove-to for the night at 7.45 p. m. a 

The fishing schooner Gertrude Summers, of Provincetown, made ; in-— 
quiries of us concerning mackerel in the early morning of the 10th. 
From her captain I learned that he had been along the south side of 
Long Island, where he saw schooling menhaden, but no mackerel. 4 

Got under way, steering east-northeast, at 9.55 a. m., with cloudy and _ 
foggy weather; changed course to north at 10.15 a. m., and steered to q 4 
the westward at 10,50, The schooner (0. A. Sanford, of Dennis, spoke — 


ae 
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with us at 11.10. She had cruised as far as 40 miles south-southwest 
of Fire Island. Saw menhaden, but no mackerel. 

When about 5 miles south by east from Block Island, at 1.50 p. m., put 
out hand-lines for bottom fish, and in an hour caught five cod-fish and 
eighteen cunners. The fog cleared at 4.45 p. m., when we laid a course 
for Block Island and came to anchor on the northeast side of the island 

5.35 o’clock, where also were twenty-three sail of mackerel schooners. 
At the time of anchoring the wind was fresh from south-southwest, 
with threatening weather. 

We laid at anchor off Block Island during the 11th, the fresh south- 
southwest wind continuing, accompanied by foggy weather until 6 a. 
m., and low barometer. I visited the schooner Jennie Seaverns, of 
Gloucester, in the afternoon. From her captain I learned that on the 
previous day he cruised 60 miles southeast of Block Island, during 

_ which he saw several schools of herring. He said that the schooner 
David F. Low, of Gloucester, caught 60 barrels of small mackerel on 
the 4th, about 35 miles from Fire Island. These fish were marketed in 

_.New York, but they brought a low price, on account of their small 
size. The captain of the Low reported that small mackerel were 

- numerous in that locality at the time. Lalsolearned that two or three 

small schools of large mackerel had been seen near Shinnecock recently. 

_ At 4o’clock on the morning of the 12th got under way on the port 

tack, steering to the southward, in company with the whole mackerel . 

fleet. When about 3 miles southeast from Block Island Light 
changed course to south-southwest. We ran into numerous schools of 
fish about 5 miles southeast of Block Island, which had the appear- 
ance of menhaden. At 6a. m. left the vessel, in the seine- boat, to set 
the purse-seine around a school of fish, but on finding them to be men- 
haden did not shoot it. It was noticed that none of the fleet succeeded 
in getting any fish, although several of them set their seines. Menha- 
den steamers were seen inshore, to the westward of Montauk Point. 

At 10.55 a. m. there were numerous schools of menhaden in sight, 

all of which seemed to be moving to the eastward. Made another 
trial with the purse-seine, but did not succeed in getting fish. After 
this trial we stood off-shore on a south-southeast course, the wind having 

veered round to the southwest. We sailed in this direction for 20 

niles and occasionally passed schools of menhaden. At 5.40 p. m. we 

‘saw several schools of fish whichappeared tobe mackerel, and captured 

a school containing about six barrels, in the purse-seine, aiaun 6 o’clock. 

_ Upon examination, the largest were found to be only 8 inches in length 

: and were not spawning fish. We saved about a barrel of them and 

liberated the rest. These fish were captured in lat. 40° 36’ N. long. 

; 720 00’ W. It was noticed that the vessels of the fleet, whieh were to the 

_ southward and westward of us, were apparently among the fish, though 

itis impossible to say whether they took any. Near the paetiod where 
aie small mackerel were caught the small surface net was used and in it 
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we collected a very limited amountof crustacea. In the position of the 
first set of the seine this morning a species of crustacea was_ very 
abundant. The vessel was hove-to at dark, with jibs to windward. _ 
There was a moderate breeze from the Bouthebns with clear weather — 
on the morning of the 13th. Got under way at 5.40 a. m. and stood to. 
the westward until 8 o’clock, at which time we tacked ship and ran to the 
southward. At 10.45 ihaeeth ship and * jogged,” while bottom temper- 
atures were taken. Spoke with the schooner Carl Schurz, the captain — 
reporting that he had been cruising off Fire Island, but saw nothing 
but small mackerel and menhaden. The surface net was put out at_ 
11.35 and secured a small amount of crustacea. The schooner F. A. — 
Lambert, of Cohasset, was spoken at 12.30 p. m.; the captain reported — 
having taken some small mackerel on the previous day, but had seen — 
none since. A large school of porpoises passed us at this time. 4 
We continued on the southerly course until 3.20 p. ma when a school — 
of mackerel was seen and we succeeded in capturing it. The school — 
contained about 14 barrels of “‘tinkers” about the same size as those — 
taken yesterday, and we turned them loose. (Position, lat. 40° 25/ N., — 
long. 72° 28’ W., D. R.). After making this trial the vessel was steered — 
on a northeast course. It was noticed that the schooner George A. Le- 
land made a haul of fish, and soon after we got under way and spoke 1 
with her, learning that the fish were all small. During the afternoon 
numerous schools of these small fish were passed; as the fish were well 
up at the surface it was an easy matter to determine their size and _ 
species. At 8.30 p.m. changed course to northeast by east, and at 9 
o'clock Shinnecock Light bore abeam, at which time the vessel was 
headed to the east-northeast. E 
The morning of the 14th opened with a moderate southerly wind antl 
clear weather. At 5 o’clock Montauk Point bore northwest about 6 
miles distant. There were five fishing vessels near us steering to the 
eastward, and the rest of the fleet in sight to the southeast, about 8 or 9 
miles. Changed course and steered towards this last lot of vessels, and 
soon after it was noticed that three of them had taken fish. We ran 
up to the Mertie and Delmar, of Chatham, and boarded her. The captain 
reported having taken 50 barrels of small mackerel the afternoon be 
fore, and at the time we went on board the crew were engaged in 
dressing them. No large mackerel had been seen by him. The posi- 
tion of the catch of the Delmar was about 12 miles south-southeast 
from Block Island. At 9.30 o’clock a.m. we kept off and ran to the 
northeast by east. Put out the small surface net at 11.20, when about | 
4 miles northwest one-half north from Cox’s Ledge; towed it for twenty: 
five minutes and collected a small amount of fish eggs. . 
After completing this towing the Grampus was kept-off on a north- 
east course. The towing-net was again put out at 12.45 p. m. and took 
a small amount of fish eggs in five minutes. At 1.40 o’vlock the same 
apparatus was towed for 10 minutes; two young fish and some fish ees 
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were collected. At 2.30 p. m.Gay Head bore abeam, and a little later 
we spoke with the schooner Lizzie Maud, of Portland, off Manemsha 
Bight. Her captain reported getting 800 large mackerel in this locality 
the day before. We hove-to off Manemsha Bight to look for mackerel, 
and saw one school containing probably a barrel, which, however, sunk 
out of sight before we had an opportunity to attempt a capture. Later 
in the afternoon the wind increased to a fresh breeze, accompanied by 
rain squalls, and the vessel was headed fur Wood’s Holl, where we ar- 
rived about dark. 

Dr. T. H. Bean left the vessel on the 15th and proceeded to Glouces- 
ter, in compliance with instructions from the Commissioner. The Com- 
missioner visited the vessel during the afternoon and made arrange- 
ments to have the crew assist in preparing a shipment of live lobsters 
for the West Coast. After completing this work, the purse-seine was 
prepared: for storing, and, together with other apparatus taken on 
board at the beginning of the cruise, was transferred to the store-house 

_at this station, in accordance with verbal instructions from the Com- 
missioner. Completing the storing of the apparatus, the vessel sailed 
for Gloucester, Mass., on the 18th, where we arrived the next day. 
From the 19th of June until the iki of the fiscal year the vessel rye at 
Gloucester painting and refitting for her summer’s work. 
g On account of failing health I was granted leave of absence from the 
24th of June until the vessel was fitted for sea, the repairs being under 
the direct supervision of the first officer, Mr. BE. KE. Hahn. 

The following tabulated statements present in a concise form the re- 

sults of the work performed on the cruise: 


M.—TABULATED STATEMENTS. 


TABLE 1.—Showing towings with small surface-net. 


Position. ae 
Time istance 
occupied. towed. Results 
A.M.| P.M.| Lat. N. | Long. W. 
Ghee TF oF ang Miles. 
See ee 36 50 75 45 45 minutes. . 2 | Nothing. 
36 45 five ae 30 minutes. . 14 Do. 
36 36 75 13 = SRA URGaNGEEA 14 | Miscellaneous forms of crusta- 
ceans. 
le 36 13 74 51 thour S22; < 3 Do 
6.30 | 35 46 14.105 + hour 2 -%- 14 Do. 
Bt Beyer 35 48 74 43 AEA PaO Spee ee By (ee ee Do. 
2S nl Se ee sll ae ae ie aN a ee ae | ee Do. 
36 34 Oe yO FS ae ee cs Ek a RE ge Sala Do. 
Fact 28 pee ey ee ee 14 hours 34 | Nothing. 
37 03 AGA ed Niieetics Hee Sele us eee Miscellaneous forms of crusta- 
ceans. 
4.30 | 37 07 74 48 40 minutes..|....-...-- Do. 
SueeCe 2 ee CBAs (Sere ers 14 hours ..-.. 2 Do. 
eel | Sa ae ee 30rminttes.|essees eae Do. 
ae Ang BY Mest) aS aOOM ee Oe Se 1 Do. 
i es 37 40 74 30 ryt dace ess 1 Do. 
Pe ie SG74a30) (7447830 |-22-do". sees. a Do. 
Se ee ae 386 58 74 26 27 Cee oes I Do. 
2.30 | 36 59 74 32 Gye fans 1 Do. ‘i 
37 00 | 74 40 Bes COU Seat 1 Do. 
86 59 45 | 74 46 Peer, Ors mee Be Nothing. 
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TABLE Fase seis towings with small sanfieo tel Doateitoate ie 


Hour 
A.M. | P. M 
O2B0A = aeiaine 
Eat ry. 2. 43 
SL eee 6. 25 
peg tee 
nya) ee 
Bide Biom 6.10 
Dass SA tenes 
6.22007 hn2- es 
OF NRT ae 
LOVSO. cece 
ae og 1 
Sen tie 4 
eae 5 
Be hal ree 
OZOH cesses 
ewes 4. 30 
aot eae 6. 30 
7 * 
Aa oes 6 
(eae Ws, Sea 
Seas 6. 30 
6:20 pi seen nt 
aces etiae 4.05 
ates oa se bs) 
2M Sg ae 
Re 20k 4.30 
es it 6.45 
paren e 1.30 
Pi ee 4,45 
Pane te 
OU ete ae 
zhets 5.45 
noe 6. 20 
6.30 Ase eaes 
g Ci ag 1 it eas ee 
Pe hace 1.53 
eee 2 
8: Dee 
LO LOO alice neem = 
10 45 -eoe 2s 
A sates 12. 20 
BER RS Sen) 
O29 oF Ueaaees 
OB ice eee 
ea Se 4 
basic a 6 
8: 105e eee 
Ber Arig 5. 25 
A eee 
Fat ie et 
10 chee 
Sea 1.45 
$54, 3s 
Ree ies 6. 20 
4° 40h. su seee 
eae rts 3 
te hate 7 
Meee, 6 
iets Ma BE 5p | eta ss Mae 
Vl OO") ec nad 
Be 12. 45 
pees 1. 40 


Position. 
Time Distance 
occupied. towed. 
Lat. N. | Long. W. 
pee cee eae he Miles. 
36 53 74 40 30 minutes -- 1 
37 01 30 | 75 00 ie SO a Sece Se 1 
37 06 74 47 2¢ minutes. - 3 
36 58 74 51 1hour 22. 2 
36 59 74 50 30 minutes... 1 
37 09 74 47 45 minutes. . 13 
37 24 74 49 30 minutes. . 1 
37 07 74 07 CRO ee ens 1 
36 59 75 02 40 minutes... 1 
37 04 75 16 30 minutes... 1 
37 02 75 33 SLO = Sees 1 
37 00 75 32 20 minutes. . 1 
37 02 75 01 .| 30 minutes.. a 
37 03 74 47 60 minutes... 2 
36 59 74 41 PURO O-e aac 2 
37 00 74 40 14 hours .... 3 
37 15 74.48 30. minutes. . 1 
37 22 74 53 50 minutes. . 14 
37 16 74 50 60 minutes. . 13 
37 18 TA 4S 320 No AO nets ee 13 
37 49 74 36 FSCO eee 13 
38 18 74 14 30 minutes.. 1 
38 37 74 10 60 minutes.- ae 
38 37 74 18 30 minutes. . 1 
39 15 73 48 SEM Osos: 1 
39 20 73 25 eas eae AS 1 
39 31 30 | 72 50 SO 2 eerajctan 1 
39: 31— 72 50 Se pee OS 1 
39 42 72 37 25 minutes. . ] 
39 52 72 30 50 minutes.. 13 
39 56 r(pAan 30 minutes... 1 
40 08 72 30 60 minutes... 2 
40 20 72 47 30 minutes.. i 
40 23 72 26 oe COO ae pO 
40 13 72 19 45 minutes. - 14 
40 38 71 49 30 minutes. . 1 
41 02 71 08 40 minutes... oo Fa 
40 51 70 dl 20 minutes. - 3 
40 45 71 08 13 minutes. . 4 
40 46 71 00 15 minutes. . i 
40 47 7155 75 minutes. . 4 
40 45 30 | 70 36 23 minutes-. 4 
40 45 HO Sb 50 Mivcnste we. sok ol Cae eemeee 
40 46 70 33 45 minutes. .- 2 
40 45 70 29 80-minutes. 2) -22.5... 
“40 43 rf Vas Amie te ot (eat PLR ne Ro) Tc SE a 
41 07 71 02 30 | 20 minutes ee 
Se SE on eee dare sce 4 
Ratpawlin OMess. | sachs ene ieee ens 
ENO Seid Sb oe eae ote poe eee eee eee 
UOC SS ee Eee clea cea El cea 
40 47 70 29 20-mimptes. .4|ssssnea2. 2 
40 27 70 OL 15 minutes. . 3 
40 26 69 49 10 minutes... 4 
40 36 69 55 25 minutes. . 4 
40 27 69 47 20 minutes. - 4 
40 29 70 04 eee i Ca Fae le 3 
40 22 70 04 IO see ane z 
40 13 69 58 10 minutes 4 
40 57 71 03 a MAOEC eae 4 
Off Block Island ..| 90 mrmintes. | socccne= 3 
40 36 FO" O00 | sisiciaws towace ak See aes 
40 29 TD OO" Aye eee ae ante is ; Fa 
Off Cox’s Ledge ...| 30 minutes: .|.-3..-.--- 
SBOt, eee ee 5 MINUtEs.:. |e sP accor 
Off Gay Head...... 10 miimiltes 5315 scase ets 


‘Red Cayenne” and 2 


—s 5 


Results. 


ceans. 


Miscollancons fares of crusta- 
ceans and jelly-fishes. ae 
ee on fish eggs. | 


0. : x 
Miscellaneous forms of crusta- 
ceans. : a 


Do. 
Misccitaneees forms of crusta - 
ceans and mollusca. 
Miscellaneous forms of crusta: , 
ceans. = 


Nothing. 
Crustaceans. i 
Nothing, weather ee ia 
Miscellaneous forms of crus - 
ceans. 
Crustaceans and 1 small pollock. 
Crustaceans and 1 small hake. 
Crustaceans. _ a 
Do. . a 
Do. “a 
Do. 


- 


Do. ‘ 
Crustaceans and 2 young, hake. — 
youn g§ 

hake. 
1 small fish. 
Fish eggs and young fish. 
Crustaceans. 

Do. 

Do. 
Crustaceans, hake, and fish eg 
Crustaceans. 
‘*Red Cayenne” and jelly-fish 
Crustaceans, fish eggs, an nd 

young fish. 
Fish eggs. 
Crustaceans. 

Do. - 

Do. 
Crustaceans, 2 small hake 
fish eggs 
Crustaceans. 

Nothing. 


vu. 
> LO: 
Hee Cayenne ” very abun at. 


- 


and 
ese 


: tee 


Crustaceans. 4 
Fish eggs and 2 young aha Es 
Fish eggs in abundance. — 
Crustaceans. 

Do. 
Fish eggs. 

D 


o. ed Soke 
Fish eggs and young fish. 
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fee = TABLE 2.—Showing towings with large surface-net. _ 
ea aah ae et tt eer eee 7 tees a es Lic, a Ee a ce Se Sh ae eee 
2 Hour. Position. 
‘ Time occu- | Distance 
pied. towed. Results. 
A.M.| P.M.; Lat. N. |Long. W. 
; 1888, Seca te e Ore,  F Miles 
Apr. 18 }..2....] 6.30 | 35 46 74 55 30 minutes..| . 14 | 5 young fish. 
as 1 UR ARAN ae ee 36 34 PERE! ora wine ios on Lita len larocea 1 butterfish, 
he 7 ae 5 37 07 74 48 40 minutes. . 14 | 1 small fish. 
ann etic ie 6 37 35 74 39 30 | 30 minutes.. a Nothing. 
ae 23 C300 se ooce a7 40) 80" 7430 00)... do ....2.: 1 Do. 
eeoany 1 |......-| 6 36 59 45 | 74 46 ORS Sasi sae 1 Do. 
es S| ASP Ae 6.25 | 37 06 74 46 20 minutes. . 1 Do. 
es gS 6.10 | 37 09 74 47 45 minutes. . 2 | 1 butterfish and 1 small hake, 
E Et ee 6.30 | 37 22 74 53 50 minutes... 2 | Nothing. 
ala 1 OY beset te 6 37 49 74 36 60 minutes... 2 | 1 small hake. 
rae 5 SE 6.30 | 388 37 74 10 60 minutes. . 2 | 1 small hake. 
= £6 16.20 | tonn-e 38 37 74 18 30 minutes... 1 | 2 small hake. 
= i ie Re 6.45 | 39 52 72 30 50 minutes..| » 14 | 12 small hake. 
a TABLE 3.—Showing trials for fish with ‘‘ toll-bait,” hand-lines, ete. 
i Hour. Position. 
Apparatus. . Bait. oe ae Results. 
A.M.|P.M.| Lat. N. | Long. W. 
° ir ul fe} i “uf 
M6 Boe 36 13 74 51 Toll-bait ....} Toll ......| 30 minutes..| Nothing. 
Somes 36 13 74 51 Hand-lines..| Salt fish ..|....do.....-.| 1 dog-fish. 
eae 2.30 | 36 56 75 02 TLol-pait..-.|) Toll ......|....do .......| Nobhines 
Lue 2.30 | 36 56 75 02 Hand-lines..} Salt fish ..|....do .......| 2 dog-fish. 
sient 35 48 74 43 Gill-nets....| Nets......| 2 hours .....| Nothing. 
RAG 36 39 74 51 Toll-bait....| Toll ......| 40 minutes.. Do. 
sss--.| 36 39 74 51 Hand-lines..} Salt fish -.|....do ..-.... i dog-fish. 
heen 4.30 | 37 07 74 48 Toll-bait....| Toll ......| 50 minutes..| Nothing. 
aie Selec % 37 07 74 48 Gill-nets ....| Nets......| 10 hours ....} 1smallmackerel. 
12. Was Seeer 37-22 74 47 Poll-paits.2.\- Coll. ...<- thourt22 Nothing. 
a be OS ee SI 37 22 74 47 Hand-lines.-| Salt fish ..|..-. Ose. Do. 
Sipe~ce| 4.20 | 3¥ oe 74 50 DOUaIG..5.} LOU... ox. se G3 Faken Do. 
eS Baal 37. 40. 74 30 Be eee MO Si. 30 minutes. - Do. 
GSOn aes 3740 =| 74 30 Hand-lines..| Salt fish ..}.--. Qo tseeas Do. 
TO SOE. css 37 39 74 38 PoOleDalbi.c. | LOM, . -- 25% 50 minutes. - Do. 
10.3Q2) 2.525. 37 39 74 38 Hand-lines..| Salt fish ..|.-.-. do. s225e28 1 dog-fish. 
seceue| 37-31 45 | 7439 Gill-nets....| Nets ..-.. .| 3 hours..... 1 Branch herring 
SSae 36 56 30 | 74 21 Toll-bait....| Toll ......' 30 minutes..| Nothing. 
we arate 6.45 | 37 06 74 47 Gill-nets....| Nets......| 9 hours..... Do. 
ries 3.25 | 37 07 74 51 Toll-bait ....| Toll ......| 2 hours.....| Schoolsof Brit.” 
insane af eee On OF 74 51 Hand-lines .| Salt fish -.| 2 bours..... Nothing. 
Be dens 7 37 09 74 47 Gill-nets ....| Nets......| 93 hours....| 1 butterfish. 
PN Paar ee 74 49 Toll-bait ....| Toll ...-.. 30 minutes.-.| Nothing. 
Le eager 37 24 74 49 Hand-lines..! Salt fish ..'.--. Or = eae Do. 
57 ee 36 59 75 02 sPou-pait): 2. |. rolls... 40 minutes... Do. 
6.20 [see te 36 59 75 02 Hand-lines..| Salt fish ..|..-. G0 eee 2 dog-fish. 
1S PVE al (ee 37 18 74 48 30 | Toll-bait....| Toll .-.... 60 minutes..} Nothing. 
Stb.2e cscnee| car 18 74 48 30 | Hand-lines..| Salt fish --|-.-- CO eenke 2 skates. 
acSte = 9 -38 36 30 | 74 12 Gill-nets ....| Nets......| 74 hours..-.| 4 silver hake. 
Aeon UE 39 15 73 48 Toll-bait ....| Tolling ...| 30 minutes..| Nothing. 
saree 1 39 15 73 48 Hand-lines..| Salt fish ..|....do.....-. Do. 
bee ates Li 39 35 72 48 Toll-bait ... | Toll ......| 50 minutes-. Do. 
daira 11 39 42 72 33 Gill-nets....| Nets......| 5.45 hours .. Do. 
Eee sete |tae~ anil 40: 36 71 49 oel-hakts--.| oll .25--- 30 minutes. . Do. 
Fe ie al gees 40 38 71 49 Hand-lines..| Salt fish .-|....do-.-.... Do. 
Ede ..| 3.35 | 40 47 Ta .55 Poll bait. 2. .| Noll’ sks-. 2) cade: Jee Do. 
Pau ae se 3.30 | 40 47 71 55 Hand-lines..| Salt fish ..|....do-.......| 6commonhake, 2 
a squirrel hake. 
6.30 |......| 4047 | 70 39 a GN eevee. Alewives .| 1 hour....-. 6 cod, 2 common 
: hake, 1 had- 
dock. 
een eve ty. Of-BlOCK Ld)... G0. 2. 2... Sleceince owes cled coccecuneeue 5 cod, 18 cun- 
ners. 
Ne Re ee 3M.S. E. Block Id.| Purse-seine .| Seine ..-...|.-.. i ey pea Liberated fish. 
Bee0 | oce 4M. off Montauk Pt|....do -.----..|.--. €0 S55 Homes HO: a2 et Missed. 
cate |0 40 36 72 00 5 PEG, Smae aaleee QO cee 45 minutes..| 6 barrels tinker 
| ’ mackerel. 
uses | 3,20°| 40.25 72, 28 Woes AO tees Lee ee dO oo. 5: 40 minutes..| 14 barrels tinker 
mackerel. 


Hours. 


Position. 


wa 


A.M.| P.M.| Lat. N. | Long. W. 


it ee ae en ee ee ee 
- ar 


2) 4 “t io} by 
ee Hens 8 37 27 74 48 
ener 4 36 45 WD 20 
Kgl et 36 39 74 51 
eee 3.25 | 37 07 74 51 
i Retail se eke 37 16 74 50 
= aes 5 37 44 30 74 38 
Pe Lee 5.40.| 87 44 30. 74 38 
Eo i | 39 36 72 45 
weecee|-4.30 | 40 38 71 49 
ee Off Brenton’s Reef. 
at ee 10 40 47 70 52 
LS gee 5.35 | 40 43 70, 32 
seemless 5 Tarpaulin Cove-.. 
Sp etal ky eee 25 miles east of 
Barnegat. 
4 A le Off Block Island. -. 
Eu bene tl en See eee Gove seve eee 
AVS RA | SR ae 35 miles off Fire 
Island. 
Ba ee Tarpanlin Cove... 
AD a tea 5.25 | 40 47 70 29 
eae: oe) 8 40 47 70 29 
Sy a Rte Cox’s Ledge ...... 
GPa Ree 3 m.SE. Block Id . 
8240 se Soe 4m.off Montauk .. 
ers at POPS One ec es Ie Ce ae 
pees 3.20 | 40 25 | 72 28 


Manemsha Bight. 


12m. SSE. BlockI1d. 


Manemsha Bight 


Species. Quantity. 
Unknown..... 3 pods......-. 
Wihales 23.252|s3 cates eee 
Porpoises..... School .....- 
SOB Tibe soe te chool ...... 
Unknown..... 3 schools... 
Porpoises ..... School ...... 
Mackerel ...-..|.-.. GO; see 
fee O as Le Nee ee do: Fcc. 
Porpoises..-..|.-.-. dees ee 
Fish eggs..... 250, 000..-... 
Schooling fish.| 20°schools. 
Porpoises .....| School ...... 
Mackerel .....|/-.. LO Gees see 
Menhaden ....|.... a6 Sees 
Mackerel ..... 1, 500 large... 
S200 %s..< eee 4 barrels.... 

Ei Fs a ee 60 barrels. -. 
Alewives. -..| School ...... 
Mackerel <0 .|: <2 GOs 
Porpoises ..... Several ..... 
Mackerel ..... Head of..... 
Menhaden ..-..| Schools ..... 
22 Ole Coo seh ee GO weet ea 
Porpoises . ./...|.-.. des wig 
Mackerel ...-..}..-. do: 2s 
se eSO Ne tem cc tole 800 large... 
eee i! oe ee ie 50 barrels 
Ea etOOsns Seecoee School ...... 


Do. , 
Going We Wy. 
Attracted by ‘‘toll-bait." 


.| At distance from vessel. 


Harpooned one specimen. _ 


Encountered by vessel. Bee 
Reported by schooner At. 
wood. =) 


Captured one specimen. 


Between reef and Sako: “a 


net River. 


-| Between lat. 40° 47’ N. long. 


70° 52’ and lat. 40° 50’, d 

long. 70° 46’. ; 
With school of blackfish. a 
Inside harbor. . 
eptarey by Nellie M. 


Captured by schooner Ac. 
tive. t 

Captured by schooner Col. . 
French. : 

Captured by schooner — 
David J. Low. 

Reported by s chooner 5 
James Dyer. 3 

Tried for, bat ‘* missed.”’ 
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On trawl-line. 

Seen from vessel. 3 

Do. ae 
Passing to eastward. 
Seen from vessel. 


an 


pe 


.| Taken by schooner Lizzie, 


Maud. 
Taken by schooner Mertio ie 
and Delmar. o: a 
Seen from vessel. 
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1, eA REVIEW. OF THE LABROID FISHES OF AMERICA AND 
a 3 EUROPE. 


By David STARR JORDAN. 


species of Labroid fishes (Old-wives, Wrasses, Doncellas, Pudianos, 
_Parrot-fishes, ete.) found in the waters of America and Europe, witlr 
_ the Synonymy of each species and analytical keys by which the various 
genera and species may be distinguished. In the preparation of this 
work I have been especially indebted for important aid to my wife, 
Jessie Knight Jordan. 

_ The material examined comprises the collections of the Indiana Uni- 
a versity, rich in West Indian and Mediterranean fishes; a considerable 
part of the American Labride in the U.S. National Munoime the Sand- 
- wich Island collections of Dr. Oliver P. Jenkins; all the ‘Marthe in 
4 the Museum of Comparative Zoology, and a large part of the fishes of 
- this family in the Museum at Paris. 
Of about one hundred and twenty species of Labridea—American 
_ and European, I have examined two-thirds. The following species I 
- have not seen. | 
, -Centrolabrus exoletus. Harpe tredecimspinosus. Malapterus reticulatus. 
_ Centrolabrus trutta. Harpe pulchella. Callyodoutichthys bleekeri. 
- Acantholabrus palloni. Lepidaplois scrofa. Sparisoma strigatum. 
; Labrus berggylta. Graus nigra. Sparisoma maschalespilos. 
a Labrus comber. Trochocopus maculatus. Sparisoma aracanga. 

_ Labrus nubilus. Pimelometopon darwini. Scarus aracanga. 
_*Symphodus melanocercus. Pseudolabrus gayi. Scarus acutus. 

Symphodus pirca. Leptojulis bimaculatus. Scarus flavomarginatus. 
_ Ctenolabrus iris. Thalassoma nitidum. Scarus simplex. 
-Ctenolabrus suillus. Thalassoma steindachneri. Scarus pleianus. 
_ Ctenolabrus brandaonis. Thalassoma pavo. 

_ Harpe eclancheri. Xyrichthys modestus. 
I have preferred to unite the Labroid and Scaroid fishes in a single 
af family, Labride, as the two groups are very closely similar in all re- 


- 
4 In this paper, I have tried to give a systematic catalogue of all the 
Pe 


_ geals. In the matter of the dentition of the jaws there is a strong 
tendency towards transition into the Labroid type seen in some of the 
genera of Scaroids. We therefore recognize the Scarinw as forming 
one of the suborders of the Labrinw. The other Labrinew show char- 
= acters less strongly marked. 

= The Labrine are the most generalized forms, well distinguished from - 
> others by their eter number of vertebra, a character associated 
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with the greater number of dorsal spines, and with their northeaaa 
habitat. These are the only Labroids properly belonging to the north P 
temperate Zone, tind all but two of the species are European. a 
The Malapterine seem to be allied to the Labrina, although they may 
belong to some other family. The number of vertebre have not been — 
counted in the single known species.. It belongs to the South Tem- — 
perate Zone, and differ from the Labrine in having most of its dorsal 
Spines replaced by soft rays. : 
The Harpine are allied to the Labrine, but are chiefly ana fishead 
_ with a reduced number of vertebra and spines. Close to the Bodianine 4 
is the small subfamily of Clepticine, distinguished by the little develop- — 
ment of the jaws and pharyngeals and by the correspondingly feeble © 
dentition. Ret 
The Julidine are the most abundant of the tropical Labroids, brilliant — 
little fishes, abounding about banks and reefs, and having the vertebrae — 
reduced to the normal number 10+14=24 and the dorsal spines to — 
about nine. _ i 
The Scarine are almost exclusively tropical. They have the normal — 
number of vertebre and of spines. Their pharyngeal bones and teeth 
are, however, modified in a very singular way, and they must be re- 
garded as forming the most specialized type of Pharyngognathi, the 
suborder to which the Labroids belong. Professor Cope regards this 
suborder as the most specialized or ‘ highest” in the group of fishes. — 
The specialization of the Labroids is, however, reducible to two or three — 
characters, the specialization of the pharyngeal bones, the gills, and 
in general of the pigment cells. In general they are not less generalized 
than the majority of the Acanthopteri, and they do not depart so widely 
from the usual fish type as do the Pediculati, Plectognathi or Heteroso- 
mata. “4 
NUMBERS OF VERTEBR &. : 


The fact that northern forms have an increased number of vertebra _ 
is well shown in this group. The following table shows the numbers of 
vertebre as given by Doctor Giinther* in the species examined by — 
him. 


*“<Tt will be evident that in those genera which are composed entirely or for the ; 
_ most part of tropical species, the vertebral column is composed of twenty-four or 
nearly twenty-four vertebra, whilst those which are chiefly confined to the temper- _ 
ate seas of the Northern or Southern hemisphere have that number increased in the — 
abdominal and caudal portions.” (Giinther, Iv, 64.) This increase in the number 
of vertebre in northern forms has been used as a basis of the classification of the — 
Pleuronectide, by Jordan & Goss, of the Scorpenida, by Jordan & Gilbert, and it will — 
doubtless prove to have a high value in the subdivision of other families which have — 
representatives in different zones. The cause of this peculiarity of fishes of cold 
waters is still obscure. Probably the reduction in number of segments is a result of 
the specialization of structure incident to the sharper competition of the tropical . 
waters, where the outside conditions of life are very favorable for fishes, but the 4 
struggle of species against species is most severe. 
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i SS : Sf 
_ Labrus viridis, 204-21 = 41. Anampses ceruleopunctatus, 114-15 = 26. 


% Labrus bimaculatus, 18-+-21 = 39. Duymerria aurigaria, 104-15 = 25. 

 Labrus livens, 13-++20 = 38. Halicheeres nigrescens, 10++15 = 2%. 

_ Labrus berggylta, 19-+-19 = 38. Hemitautoga hortulanus, L0-+-15 = 25. 

5. _ Ctenolabrus adspersus, 17+19 = 36. Thalassoma pavo, 11-+14 = 25. 

_ Acantholabrus palloni, 184-18 = 36. Thalassoma lunare, 11-+-14 — 25. 

4 Odax balteatus (Antarctic), 194-17 =36. | Thalassoma dorsale, 11+-14 = 25 

_ Hiatula onitis, 16-18 = 34. Julis julis, 114-14 = 25. 

 Ctenolabrus suillus, 15-++-18 = 33. Julis atlantica, 114-14 = 25. 2 

_ Symphodus melops, 15+18 =33. Coris aygula, 11414 = 25. 

 Symphodus tinea, 15-++-18 = 33. Giintheria trimaculata, 104-15 =25. 

‘ _ Symphodus ocellaris, 144-18 = 32. Pseudolabrus psittaculus, 94-16=25. . 

_ Symphodus cinereus, 144-17 = 31. Pseudolabrus laticlavius, 94-16 = 25. 

_ Symphodus scina, 13-++18 = 31. -Gomphosus tricolor, 94+-15 = 

} Symphodus mediterraneus, 13-+-17 = 30. | Pseudolabrus celidotus, 104-13 = 23. 
Lachnolaimus maximus, 124-17 = 29, Xyrichthys macrolepidotus, 10+-15 = 25. 

; Lepidaplois scrofa, 114-17 = 28. Xyrichthys novacula, 9+-16 = 25. 

__ Lepidaplois hirsutus, 11-+17 =28. Cheilinus fasciatus, 104-13 =23. 


Decodon puellaris, 12--16 = 23. * Cheilinus trilobatus, 104-13 = 23. 
Clepticus genizara, 10-+-17 = 27.* Sparisoma cretense, 114-14 = 25, 


AS in most other large groups there has been shown considerable 
_ difference of opinion as to the characters which should be used 
- in dividing the Labroids into genera. The tendency with all recent 
_ writers has been towards a rather minute subdivision. The numbers 
of vertebre seem to us to yield characters of the highest importance. 
_ Other characters not to be neglected can be drawn from the size of the 
- scales, the numbers of the dorsal spines, and the dentition. The de- 
_ gree of squamation of the head seems to us to have an importance lower 
than that attributed to it by Bleeker and Giinther. The number of 
a genera as given in this paper could bear reduction only in the Harpine 
_ and Julidine. The genera of the Labrinw seem to us natural enough, 
_ and most of those of the Scarinw are most trenchantly separated. 


ANALYSIS OF SUBFAMILIES OF LABRID. 


q _a. Lower pharyngeals T-shaped or Y-shaped, their teeth conical or tubercular ; teeth 
a in jaws more or less distinct. Carnivorous species, the sueas usu- 
a ally not colored alike. 

- __ b. Dorsal spines 8 or more, usually well separated from the soft rays; anal spines 
3 to 6 (rarely 2). 

c. Vertebre about 36 (15 + 18 to 20 + 21); dorsal spines 14 to 21; anal spines 3 to 6; 
all the spines pungent; anterior canines {; no posterior canines } 
lateral line complete; caudal tin never forked. Species of northern 
waters, none of them tropical. .........--.----<..----- LABRIN4, A. 

ce. Vertebra 22 to 29; dorsal spines 8 to 13; (species of tropical or subtropical seas. ) 

e. Vertebre 27 to 29 (so far as known) ; dorsal spines usually 12 (11 to 14); 

sides of head more or less scaly ; preopercle serrulate or entire. 
f. Anterior canines strong ; lower pharyngeals large, with large, tubercular 
teeth ; spinous dorsal not enveloped in scales ; lower jaws naked. 

HaRPINA, B. 


* In specimens examined by us. 
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ff. Anterior teeth very small, not canine-like ; lower pharyngeals very | & | 
small, with small, coalescent teeth; spinous dorsal enveloped by — 


scales; dower jaw scaly,.25.f vst. ee eee ee ee CLEPTICINA, C. a 
ee. Vertebrix 23 to 25 Sone y 26); dorsal spines 8 or 9 (rarely more) ; anterior 

canines strong 5°; head usually naked, the cheeks sometimes scaly; 

preopercle entire 3. oo. ee ee ee FA ve JULIDINZ, D. 


66. Dorsal spines 3; anal spines 2; the spines all very slender and flexible, : 
saat similar to ‘as soft rays; body elongate ; preopercle en- a 
tire; sides of head scaly; lateral line complete ; dihentiee canines 
about $; vertebra probably numerous. Species of the» South Tem- 
porate. Agnes ee. : erie 2g 2 ee ee MALAPTERINAE, E, 

aa. Teeth in jaws more or less perfectly confluent; lower pharyngeals more or less _ 
spoon-shaped or basin-shaped, their teeth broadest transversely and — | 
truncate, arranged ina sort of mosaic; anal spines2; dorsal spines — 
9; scales very large, 23 to 25 in the lateral line; vertebra about 
1141425. Herbivorous species, the sexes similarly colored. 
SCARINA, F, . — 


Subfamily A.—LABRINE. 


(Labroid fishes with the vertebrze and dorsal spines in increased 
number. Species of moderate or small size, nearly all European and 
all confined to the North Temperate Zone.) 


a. Anal spines 4 to 6; dorsal spines 16 to 21; cheeks and opera scaly; scales rather 
large; Ganeewardis serrate. 
b. Teeth small in single series; mouth small; dorsal fin nearly scaleless. 
> CENTROLABRUS, 1. 
bb. Teeth larger, in about two series; mouth large; dorsal fin scaly. 
ACANTHOLABRUS, 2. 
aa. Anal spines, 3. 
c. Teeth in one series; cheeks and opercles scaly. 1s 
d. Scales small, 43 to 55 in the lateral line; preopercle entire (in the adult) ; 
lips very thick; teeth strong; dorsal spines 17 to 21; vertebra 38 to 


A ne ce ceheheeas wb ome peer ke oe oats: oan is eeetet eee LABRUS, 3. 
dd. Scales large, 30 to 35 in the lateral line; preopercle serrulate; dorsal spines 
14 to 163 “yerseure 330°40'S2. 22 22.7 cl oe a eee ee SYMPHODUS,4. 
ec. Teeth in more than one series. a 
e. Preopercle serrate ; opercles scaly; scales moderate or large. CTENOLABRUS,5. 
ee. Preopercle entire ; opercles naked ; scales small ..... ...----. HIATULA, 6. _ 


Subfamily B.K—HARPINE. 


(Labroids with the vertebrz 28 to 29; the dorsal spines 11 to 14, and — 
the jaws with strong canines. Species mostly of large size and bright — 
coloration, inhabiting warm seas.) 


a. Dorsal spines about 14, the 3 or 4 anterior falcate produced in long streamers; ~ 
body deep and compressed, the anterior profile steep ; teeth uniserial ; 
no posterior canine; cheeks and opercles scaly; bases of soft dorsal ~ 
and anal scaly; soft parts of vertical fins produced; scales moderate — 
(4D) So che Seba. coe eee oe eee LACHNOLAIMUS, 7. — 

aa. Dorsal spines 11 or 12 (rarely 13), none of them produced in filaments; cheeks — 
and opercles scaly; body oblong; the back not greatly elevated. 

b. Soft dorsal and anal fins each with a scaly sheath at base; scales large (about 5 
32); posterior canine present. a 
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se, - Soft dorsal and anal elevated, produced behind ..........-.---..--- HARPE, 8. 
P = ce. Soft dorsal and anal low, their outline rounded -.»......---. LEPIDAPLOIS, 9. 
¥ bb. Soft dorsal and anal iy titiont sheath of scales; preopercle serrulate (at least in 
: . young) ; soft dorsal and anal more or less falcate. 

| d. Seales large, about 30; lower limb of preopercle scaly ; posterior canine pres- 
, cine ontenor canines, 45.625. 25 Jgcd coc its Soe ey Sat a DECODON, 10. 


dd. Scales aadicwale or small, 45 to 60; both limbs of preopercle naked; adult 
male with a fleshy hump on the forehead; caudal subtruncate, with 
the angles more or less produced. 

e. Posterior canine present; anterior canines 4; dorsal spines 12. 


% TROCHOCOPUS, 11, 
Z ee. Posterior canine obsolete; anterior canines -;°;; dorsal spines 13. 
: GRAUS, 12, 


Subfamily C.—CLEPTICIN &. 


(Labroids with the vertebra about 27, the dorsal spines 12, and the 
: jaws and lower pharyngeals very small, with small teeth, which are not 
- canine-like. A single species in tropical America.) 


__a. Anterior teeth small, bluntish, not canine-like; no posterior canine; mouth very 
‘ small, terminal; snout short and blunt; dorsal and anal enveloped in scales, ex- 
cept produced tips of both fins; caudal deeply forked; dorsal spines almost hid- 
den by series of suales; head everywhere closely scaled, except on lips and snout; 
scales of body large; preopercle serrulate; gill-rakers slender, short; pectoral 
falcate ; lower pharyngeals very small, Y-shaped ; their teeth small, very blunt and 
2 Goaleseent ; versebras L0-b17 22-2. cos es eo ose eee enti ne Whee CLEPTICUS, 13. 


Subfamily D.--JULIDIN A. 


_ (Labroid fishes with the vertebre and dorsal spines in moderate num- 
ber. Species of the tropics, mostly of small size and bright coloration.) 


I. Lateral line complete and continuous. : 
a. Snout not tubiform ; preopercle entire ; teeth uniserial ; none of the teeth chisel- 
shared? 
b. Cheeks and opercles scaly; posterior canine present; scales large; snout 
‘pointed ; base of dorsal without scaly sheath. 
PSEUDOLABRUS, 14. 
bb. Cheeks and opercles naked. 
ce. Scales small, 70 to 80 in the course of the lateral line; dorsal spines 9, all, 
except sometimes the two anterior, pungent; posterior ca- 
nines present ; anterior canines mostly 4; the outer pair some- 
times small; lips very fleshy ; lower pharyngeals T-shaped, 
the posterior border not concave, the median tooth of the 
posterior réw blunt, enlarged; anal spines 3... ....JULIS, 15. 
ec. Scales large, 25 to 30 in the lateral line; anal spines, 2 or 3. 
d. Dorsal spines 9; dorsal enlarged, Be ee scaly sheath ; scales of breast 
oe enlarged. 
e. Anterior canines 4, the outer enlarged, bent outwards and backwards; 
lower pharyngeals \/-shaped, the posterior border concave. 
LEPTOJULIS, 6. 
ee. Anterior canines all normal in position ; lower pharyngeals T-shaped, 
with numerous teeth. 
f. Posterior canine well developed on both sides ; dorsal spines pun- 
Bae HU Ama eee Ba awn deed kd be ees «--- HALICHERES, 17, 
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ff. Posterior canines wanting or reduced i a slight radiment, + -0% i 
PsEUDOSULIS, 18. _ 

dd. Dorsal spines 8; no posterior canines; anterior canines 3, normal in 
ose ; low sheath of scales at base of dorsal; dorsal — 

spines. pungent. 22. Pee eke ee TaLassoMa, 19) 4 

II. Lateral line interrupted posteriorly, beginning again on the level of the axis of — 
the body, on the caudal peduncle. ; ~¥ 

g. Scales large, 20 to 30 in the lateral line; dorsal spines 9. ig 

h. Posterior canine present; snout slender, the anterior profile not | 

convex; cheeks and opercles scaly ; dorsal spines pungent, — 

the es anterior longer and with filamentous appendages; — 

dorsal and anal with a scaly sheath; scales very large. 4 

Doratonotus, 20. — 

hh. Posterior canine none; anterior profile more or less convex; — 

head naked except usually afew scales below the eye; canines — 

usually $; body more or Jess strongly compressed. “d 

i. Scales very large, about 20 in the lateral line, which is placed. y 

on the first row of large scales below the dorsal sheath ; an- — 

terior dorsal spines not detached.........-..--. XYRULA, 21. 4 

ii. Scales large, about 26 in the lateral line, which is placedon the — 

second row of large scales below the dorsal sheath. . 

j. First two dorsal spines joined by membrane to the others and ~ 

inserted nearly above base of pectorals ... XYRICHTHYS, 22. — 

jj. First two dorsal spines detached from the others and inserted 

on or close behind the occiput ..--..-......... INIISTIUS, 23. 


‘ 


Subfamily E.—MALAPTERINZ. 


(Labroid fishes with the dorsal spines scarcely developed, similar to — 
the soft rays, and in very small number. Species of the South Temper. — 
ate Zone.) ; 
a. Body rather elongate;, cheeks scaly; opercles with small scales above and with j 

a row of large scales along posterior border ; preopercle entire; teeth in one series; _ 


no posterior canine; lateral line continuoas; dorsal and anal spines scarcely — 
different from the soft rays. D. ITI, 29; A. II, 19............. MALAPTERUS, 24. 


Subfamily F.—SCARINE. 


Labroid fishes with the lower pharyngeals concave, covered with 4 
flattish or tesselated teeth, which are transversely oblong and com-— 
pressed, not conical; teeth in jaws more or less coalescent. Scales — 
large; vertebrae about 25. Fishes of moderate or large size, all tropi-— 
cal, mostly of brilliant coloration, the sexes similar. (Parrot fishes.) 


a. Lower pharyngeals broader than long, flattish or basin-shaped ; gill membranes — 
broadly joined to the isthmus, not forming a fold across it ; lateral line sub-_ 
continuous; scales about head few and large, those on the cos in one- 
row ; lawees jaw projecting. z 


b. Dorsal spines flexible; teeth more or less distinct, at least anteriorly. | 
ce. Teeth in both jaws in few series, not imbricated in quincunx; lateral teeth of: . 
both jaws coalescent in a more or less continuous cutting edge; the teeth 

more free anteriorly and not adnate to the dental plate ..CRYPTOTOMUS, 25,4 4 


s 


# 
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ec. Teeth in both jaws in three or four series, all imbricated in quincunx order on 
the dental plate, to which they are adnate by the posterior face; cutting 
edge of both jaws formed by the teeth..-.............-.-- CALOTOMUS, 26. 
‘bb. Dorsal spines stiff, pungent; teeth of upper jaw at least more or less coalescent. 
d. Teethoflower jaw distinct, disposed in oblique series. .CALLYODONTICHTHYS, 
dd. Teeth of both jaws chiefly coalescent, the jaws divided by a rather indis- 
Rieu mers BVUTO ooo oS ew 4. cece oh ed keen hs oe eae SPARISOMA, 27. 
j aa. Lower pharyngeal spoon-shaped, much longer than broad; teeth of jaws fully 
coalesced; each jaw divided by a distinct median done gill-membranes 
forming a ‘fold across the isthmus; dorsal spines flexible; lateral line in- 
- terrupted behind, beginning again lower down on the peduncle of the tail ; 
scales about head rather numerous, those on cheeks in two or more series; 
PTE ay UPI Sidi oo Oe we oe wa eses oases kode temnee SCARUS, 28. 


ee 


Genus I.—CENTROLABRUS. 


 Centrolabrus Giinther, Cat. Fish. Brit. Mus., iv, 92, 1862 (exoletus). 


‘TYPE: Labrus exoletus L. 

Etymology: Aértpov spine; Labrus, an allied genus. 

~ This genus contains two or three species, found on the coasts of 
, Europe, one of them ranging farther to the north than any other La- 
_ broid fish. 


% 


f 
“ ; ANALYSIS OF SPECIES OF CENTROLABRUS. a 


a. [Dorsal rays XVIII to XX,6. Anal rays V,7 or 8; body rather robust ; the snout 
of moderate length, about 34 in head ; mouth very small, its ale reaching 
barely half way to foie of eye; eye lees large; dorsal spines low, the soft 
, rays somewhat higher, but lower than the anal; caudal rounded. Head 3} in 
& length ; depth 345; scales 3-33-10, three rows on cheeks; color rich brown, 
,: the sides shaded with yellow; narrow yellow lines along the rows of scales; 
a dark spot on eye, above; two blue bands from eye to angle of mouth, and 
two more across preopercle ; no black spot behind eye; a dull bluish mark on 
opercle ; fins yellowish-silvery ; a line of dark marks along spinous dorsal; 
caudal with a black base and a white outer margin.] (Day).....EXOLETUS, 1. 
aa. [Dorsal rays XVI or XVII, 8or9; Anal rays IV, 9, or V, 8; teeth equal, close- 
“a set ; a dull spot behind the orbit; sometimes a spot at the root of the caudal 
fin; coloration dark green, back with interrupted cross-bars, sides sometimes 

< ith indistinct darker longitudinal streaks; depth 34 in iomeaes D. XVII, 8. 
A. IV, 9, or V, 8. Scales 3-34-11.] (Giinther)..--....---+--+-+---- TRUTTA, 2, 


1. CENTROLABRUS EXOLETUS. 
(Rock CooK.) 


4 Labrus exoletus Linneus, Syst. Nat. Ed. x, 1758, 274. (Atlantic Ocean.) Ed. xii, 

P 479. Fabricius, Fauna Gronlandica, 1780, 166. (Greenland) (and of the early 

© writers). 

* Acantholabrus exoletus Cuy. & Val., xiii, 247 (copied) ; Collett, Norges Fiske, 94 (and 
i of several authors). 

Centrolabrus exoletus Giinther, iv, 92; Day, Fish. Gt. Britain, 267. 

vif Labrus pentacanthus Baeépade. Hist. Wat: Poiss., iii, 503, 1803 (after Linnzus). 

sf Jrenilabrus microstoma (Couch) Thompson, ‘ Proc. Zool. Soc. London, 1837, 55.” 


—_— 
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Habitat.—Coasts of northern Europe, south to Cornwall ; said to 


range westward to Norway. — 2 eee 
Ktymology : Exoletus, antiquated ; said to be in allusion to the anoma- 
lous number of five spines in the anal. o 


We have not studied this species, and have taken our description o f 
it chiefly from the account given by Dr. Day. It is the most northern 
in its range of all the Labroid fishes. a 


2. CENTROLABRUS TRUTTA. 
(VERDE. ) 


Crenilabrus trutta Lowe. ‘‘ Proc. Zool. Soc. London, i, 1833, 143.” (Madeira). 
Centrolabrus trutta Giinther,i, 93 (Madeira.) » 
Acantholabrus viridis Cuv. & Val., xiii, 252, 1839 (Canaries). 

? Acantholabrus romerus Valenciennes, Webb & Berthelot, Ichth. Iles Canaries, 64 

(Canaries). 

? Acantholabrus romeritus Valenciennes, 1. c. (Canaries). 
Habitat.—Madeira and Canary Islands. 
Etymology; trutta, low Latin word for trout. oh a 
We know this species only from descriptions. We follow Dr. Giin- 

ther in regarding romerus and romeritus as probably indentical with — 

trutta. Possibly two species exist, trutta with five anal spines and 
viridis (= romeritus) with but four. 


Genus Il.—ACANTHOLABRUS. 


Acantholabrus Cuv. & Val. xiii, 242, 1839 (palloni). 


TYPE: Lutjanus pallont Risso. 

Etymology: dAzavda,a spine; Labrus, an allied genus. 

This genus contains but one (possibly two) species, found in the | 
waters of Burope. 4 


ANALYSIS OF SPECIES OF ACANTHOLABRUS. 


a. [Body rather elongate; head long, with pointed snout, which is nearly one-third 
the length of the head; mouth large, the maxillary reaching the front of the 
large eye; spines rather long, the posterior longest; soft dorsal and anal some- 
what elevated; both spinous and soft dorsal scaly; caudal rounded; pectorals 
and ventrals short; head, 32; depth, 4. D. XX or XXI, 10. A. V,9. Scales 4—42- 
16. Color, olive, varying to orange or bluish above; sides yellowish; usually a 
dark blotch at base of caudal, above lateral line; a large, black blotch on last 
dorsal spines and the first soft rays; blue spots sometimes present on the scales 
of lower parts, especially anteriorly.] (Day, etc.) :.....--..-...---- PALLONI, 3. 


3. ACANTHOLABRUS PALLONI. 
(TENCO.) | 


Lutjanus palloni Risso, Ichth. Nice, 1810, 263 (Eza). 
Acantholabrus palloni Cuv. & Val., xiii, 243, 1839 (and of Giinther, Steindachner, an 1 
recent writers generally ). x 
Acantholabrus imbricatus Lowe, ‘‘Proc. Zool. Soc., London, 1839, 86” (Madeira). - 
Acantholabrus couchi Cuyv. & Val., xiii, 248 torn walk after Couch); Giinther, i iv, 925 
Collett, Norges Fiske, 1875, 93 (Flekkefjord). a . os 
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4 Habitat. —Deep waters in the Mediterranean, north to southern 
- England and south to Madeira. 

Etymology: Palloni ; a personal name unexplained by the author. 
This rather rare species is known to us only from descriptions. 
- Judging from published accounts there is not much doubt that A. couch, 


Genus III.—LABRUS. 


q ‘Labrus Artedi, Genera, etc., 1734. (Includes all known Lebride, and other fishes sup- 
- posed to be related to them. ) 

- Labrus Linneus, Syst. Nat., Ed. x, 1758, 282 (viridis, bimaculatus, turdus, mixtus, and 
4 inany other species, many of them non-labroid). 


_ Scarus Gronow, Museum Ichthyol., 1764, ii, 8 (non binominal) (viridis = livens.) 
_ Labrus Rafinesque, Caratteri, etc., 1810, 36 (restricted to Labroid fishes). 
- Labrus Cuvier, Régne Animal, Ed. i, 1817, 261 (Labrus vetula Bloch, and rela- 
. tives). . 
TyrE.—Labrus Limaculatus Linneus. 

_ Etymology: Labrus, a name taken by Artedi from Pliny and Ovid, 
thought by Artedito be from labrum, lip, on account ofthe thick lips. The 
original word is apparently from A4¢é%p0s, meaning voracious. Rondelet 
- uses the name for the thick-lipped mullet, Mugil chelo Cuvier. 
= This genus, as now restricted, contains about six species, all of them 
belonging to the seasof Europe. Most of them are gaily colored, and 
some of them show great variations in color in accordance with sex and 
age. 


‘ANALYSIS OF SPECIES OF LABRUS. 


— 


_ a, Seales comparatively large, 39 to 45 in the lateral line; lateral canines large, 
-not much smaller than anterior. 

b. Dorsal spines20 to 21, the softrays 10 or 11; body rather robust, the depth about 

equal to length of head, 32 in length; snout short, not acute, about 3 in 

: head ; eye small, 54 in head; width of scaly part of cheek about equal to 

eye. Color, green or brown, usually much spotted or reticulated with 
, orange red ; vertical fins mostly green, variously spotted; paired fins | 
. orange red. 

Cc. [Sides without distinct silvery lateral band; head with curved streaks and 

: other markings, but without blue longitudinal stripes; spinous dorsal 

Rn: notably lower than soft dorpal jg. (Day. j.- ---4--522- 220 BERGGYLTA, 4. 

S. “ ce. [Sides with a distinct silvery lateral band; head with longitudinal blue 

~~ stripes; spinous dorsal comparatively higher.] (Day.) Otherwise as in 

se - the preceding, of which it is:probably a color variety -......COMBER, 5. 
= bb. Dorsal spines, 17 to 19; soft rays, 11 to 13. 

¢. Body robust, the depth about equal to length of head, 35 in body; snout short, 
bluntish, barely one-third head ; lips thick; sides of body usually with- 
out silvery band. 

d. Coloration nearly plain brown; the young withadark blotch qn the opercle 
and with dark cross-blotches or dark streaks along the rows of scales; 
eye small, 6 in head, much narrower than scaly part of cheek; interor- 
bital area two-thirds length of snout; dorsal spines low, much lower 
manerather bighsoeft rays ....... :...+2-esescocean-ceece LIvEns, 6. 


¥ 
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dd. [Coloration brown, reticulated with she vonk: ease scale with a pale comes t, 
ter; dark spots before and behind eye; fins spotted or plain; a lvoe i 
lateral band sometimes present.] (Giinther.) Otherwise as in preced- ” 
ing, of which it is probably a variety, though its coloration is more like _ 
that.of DL; wiridts .. 222225 28 See NUBILUS, 7. | 

cc. Body rather elongate, the depth less than the length of the head; depth 33 in a 
length; head about 34, snout rather long, about 24 in howls, eye spall, 
6 in head, not so broad as scaly part of cheek; interorbital width about 
half snout ; dorsal spines not much lower than the soft rays; ground color | 
chiefly green, of varying shade; a silvery or paler longitudinal .band 
always present, but sometimes interrupted or obscured; sides usually 
spotted with blue; blue or pearl colored ocelli sometimes present on the — 
vertical fins (var. festivus), or on body and fins ( prasostictus), or reduced 
te blue: spots (viridis) 2 sacs ue, Se ale a wee ee VIRIDIS, 8. 

aa. Scales comparatively small, 50 to 55 in the lateral line; dorsal rays X VII to XVIII, 
11 to 13; anterior canines 4, the lateral canines somewhat smaller; body 
Haan the depth considerably less than length of head; depth 4; head 
3; snout very long and sharp, 2? in head, about twice the interen ara 
space; eye large, 43 in head, dieisidobapty wider than scaly part of 
cheek; maxillary long, 24 in head, the mouth longer than in the other 
species; dorsal spines slender, little lower than the soft rays. Colora- 
tion extremely various, the sexes unlike; a large dark blue blotch on 
front of spinous dorsal in both sexes, this largest in the males; 
caudal and anal with blue margins; males usually with a broad dusky 
lateral band or else with blue longitudinal streaks; females nearly plain, 
reddish, with three or four large blackish blotches along base of soft 
dorsal and back of caudal peduncle, these very obscure in the male; 
sometimes a dark shade at base of caudal .-.........-.. BIMACULATUS, 9. 


4. LABRUS BERGGYLTA. 
(BERGLE ; BALLAN- WRASSE ; OLD-WIFE. ) 


Labrus berggylta Ascanius, ‘‘Icones, t. 1, 1772;” Collett, sil Fiske, 1775, 91, and 
of numerous writers. q 

Labrus berg-galt Miiller, ‘‘ Zool. Danica Prodromus, 46, 1776.” . 

Labrus maculatus Bloch, Ichthyol., vi, 17, t. 294, 1792; Giinther, iv, 70; Sieindadiaen! 
Ichth. Beviehts: 1868, 27; Day, British eighawt 252, and of ae authors. 

Labrus ballan Walbaum, Artedi Pisc., 259, 1792 (after the Ballan-wrasse of Pen- 
nant). 

Labrus tinca Lacépéde, Hist. Nat. Poiss, iii, 439, 1802 (not of Linnzus),. 

Labrus neustrie Lacépéde, |. c., 501 (Rouen). 

Labrus lineatus Turton, ‘British Fauna, 99, 1807.” 

Labrus cornubiensis Couch, ‘‘ Trans. Linn. Soc., xiv, 80,” 1832. 

Labrus pusillus Jenyns, 5 Naa: Brit. Vert. , 1835, 392” (Young). 

Crenilabrus multidentatus Thompson, “Proc. | Zool. Soc. London, 1837, 56” (Young 

Labrus variabilis Thompson, ‘Proc. Zool. Soc, London, 1837, 58.” 


Habitat.—Coasts of Kurope, from Norway to the Mediterranean, most 
- abundant northward. 4 
Etymology: The Norwegian name of the fish, from berg, cliff. B 
This species is abundant on the rocky coasts of northern Europe. It 
is excessively variable in color, like most of the members of the family. — 
We have examined specimens in the fish market of Bergen. The syn-— 
onymy above given is chiefly on the authority of Giinther and Day. 


~ 


+ 
“-— 


a 


—- 


REVIEW OF THE LABROLD FISHES. 609 


: The Norwegian name bergg ylta seems to have clear priority over the 
name maculatus for the species, although the latter name has been more 
. generally used. 


5. LABRUS COMBER. 


(COMBER. ) 


Comber Pennant, ‘ British Zoology, iii, 252, pl. 47, f. 123, 1776” (Cornwall). 
— Labrus comber Gmelin, Syst. Nat., 1788, 1297 (after Pennant). 
Labrus donovani Cuv. & Val., xiii, 39, 1839 (Brittany); Steindachner, Ichth. 
Berichte, 1868, 25, t. iv, f. 2; Day, British Fishes, 253; and of most authors. 
Habitat.—Coasts of Europe, north to England. 
Eitymology: Comber, the Cornish name of the species. 
_ We have not seen this species. Dr. Day regards it as a variety of 
_Labrus berggylta, from which it seems to differ chiefly in the coloration. 


= 6. LABRUS LIVENS. 

4 

-Turdus niger, Merila Salviani Willughby, 320. 

-Labrus ceruleo-nigricans Artedi, Synonymia, 55 (after Willughby). 

4 i Labrus livens Linrzeus, Syst. Nat., x, 287, 1758 (description incomplete), 
Labrus merula Linneeus, Syst. Nat. , Ed. x, 288, 1758 (after Artedi); Cuv. & Val. iii, 80. 
7 Giinther, iv, 72; and of diaindachner and nearly all recent writers. 
-Labrus crassus Agassiz, Save. Pisce. Brazil, 1829, 95, tab. 52 (coast of Brazil) ? 
Labrus psittacus Risso, ‘Eur. Mérid., 1826.” 

_Labrus lividus Cuy. & Val., Hist. Nat. Poiss, xiii, 87, 1839. 

~Labrus limbatus Cuv. & Val., 1. c., 89. 

-Labrus lineolatus Cuv. & Val., 1. ¢., 90. 

_Labrus saxorum Cuy. & Val., 1. ¢., 91. 

Scarus viridis Gronow, Systema, Ed. Gray, 1854, 63. 


_ Habitat.—Coast of southern Europe. (Brazil ?). 

Etymology: Livens, ‘* black and blue,” growing livid. 

_. Our specimens of this species are from Venice. The species is distin- 
* guished from all the others in the group by its plain coloration, com- 
“pared by Willughby and other early writers to that of the English Black- 
bird, Turdus or Merula. 

_ We follow Dr. Steindachner in regarding L. lineolatus and L. saxorum 
as the young of Labrus livens. 

_ Prof. Agassiz has described from Brazil a Labrus allied to L. merula 
under the name of Labrus crassus. As no species of this genus is known 
to occur in American waters, it is perhaps possible that this Labrus 
rAssUs really came from Europe. In this case, we do not know how 
to distinguish it from Labrus livens. 

We have substituted the name livens for merula as having the priority 
of a page over the latter name. The description of Linneus is very 
short, but the number of dorsal rays (X VIII, 13) shows it to bea Labrus, 
. and no other species has ‘ corpore fusco-livido.” 

ce H. Mis. 133——39 


7. LABRUS NUBILUS. } 


Labrus reticulatus Lowe, ‘‘ Trans, Zool. Soc., 1837, iii, 11” (Maaeira) ; Giinther, ivy 
73 (not Labrus reticulatus Walbaum). % 
Labrus nubilus Valenciennes, ‘‘ Webb and Berthelot, Exp. Iles Canaries, 62.” 


Habitat.—Mediterranean Sea and adjacent islands. 

Etymology: Nubilus, cloudy. 

We know this species from Dr. Giinther’s description only. It musta 
be very closely allied to Labrus livens, but Dr. Giinther gives it as dis- — 
tinct. 4 
The name reticulatus being pre-occupied in the genus Labrus, this | 
species, if valid, will stand as Labrus nubilus. , 


8. LABRUS VIRIDIS. , 


Turdus viridis minor Willughby, p. 320. 

Turdus viridis major Willughby, p. 322. 

Turdus oblongus fuscus maculosus Willughby, p. 323. 

Labrus viridis linea utrinque cerulea Artedi, Genera, 34 (after Willughby, 320). 

? Labrus oblongus viridis iride aurea Artedi, Genera, 34; Synonymia, 57 (after — 
» Willughby, 322). 

Labrus viridis Linnzus, Syst. Nat., Ed. x, 1758, 286 (after Artedi); Cuv. & Val., 

xiii, .75, pl, 370. 

Labrus nal Linneus, Syst. Nat. Ed. x, 287 (habitat unknown). 

? Labrus turdus Linneus, 1. c. 287 Gale: Avtadi). 7 

Labrus turdus Cuy. & Val., xiii, 62; Giinther, iv, 72; and of Steindachner, » Days | 

Canestrini, and inst recent sent ia 

Labrus saphyrinus Walbaum, Artedi, Piseium, 1792, 236 (after Briinnich), 

Labrus luteus Walbaum, |. c. (after Briinnich). 

Labrus psittacus Lacépéde, iii, 501, 1802 (after L. viridis Linnzeus). 

Labrus nereus Risso, Ichth. Nice, 1810, 231. 

Labrus zittoides Rafinesque, Caratteri, 38, 1810. 

Labrus zittus Rafinesque, 1. c. 

? Labrus porcus Rafinesque, |. c., 39. 

Labrus prasostictus Pallas, Zoogr. Rosso.-Asiat., ili, 272, 1811. 

Labrus pincus Nardo, ‘‘ Prodromus, Adriat. Ichthyol., 21, 96, 1827.” 

Labrus rufus Rathke, ‘‘ Fauna der Krym., 1839, 337.” 

Labrus festivus Risso, Europe Mérid., 1826, 304; Canestrini, Labroides, 1868, 6. 

Labrus nardii Perugia, ‘‘ Cat. Pesce. Ee 1866” (fide Canestrini). 


Habitat.—Coasts of southern Europe. 

Etymology: Viridis, green. 

Dr. Steindachner remarks : : 

Ks unterliegt keinem zweifel, dass auch Labr. festivus, nereus, luscus, viridis und 
prasostictus, welche zum grossten Theile noch in den neuesten Werken als besondere 
Arten angefiihrt sind, mit Labrus turdus zusammenfallen, da Sie nur auf Farben- 
varietiten letztgenannter Art basirt sind, deren jede im Wiener Museum durch 3 4 
Exemplare vertreten ist. ; 

We have accordingly placed these nominal species in the synonymy 
as above given. The one of the Linnean names of this species which 
has the earliest place on the page is Labrus viridis, which is also the 


a 
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one concerning the application of which there is least doubt. We 
have, therefore, substituted viridis for turdus as the specific name of the 
E species. 

- The specimens of Labrus viridis in our collection were taken at Palermo 
by Professor Doderlein, and in the markets of Paris by Dr. Jordan. 


9. LABRUS BIMACULATUS. 


(COOK-WRASSE ; COOK-CUNNER; RED WRASSE.) 


Turdus major varius Willughby, 322 (male), 

Labrus «x flavo et ceruleo varius Artedi, Syn., 57 (after Willughby), 

Labrus bimaculatus Linnzeus, Syst. Nat., Ed. x,285,1758. (Mediterranean Sea); andof 
4 a few copyists. (Based on females.) 

 £ Labrus ossifagus Linnieus, 1. c., 286 (“‘ Europa”), 

q Labrus mixtus Linneus, 1. c., 287 (after Artedi); Cuv. & Val., xiii, 43; Giinther, iv, 
er 74; Steindachner, Ichth. Ber., ii. 1868, 23 ; Day, Fish. Great Britain, 256; Col- 
| lett, Norges Fiske, 91; and of authors generaily. 

4 Labrus ceruleus Ascanius, ‘‘Icones, t. xii. 1772 (male).” 

| Labrus carneus Ascanius, |. c., t. xiii (female) and of various authors. 

% Labrus variegatus Gmelin, Syst. Nat., 1788, 1294 (on the Striped Wrasse of Pennant); 
2 and of numerous early authors. 

— Labrus trimaculatus Gmelin, 1. c., 1294 (female), and of various authors. 

_ Labrus coquus Gmelin, |. c., 1297 (male) (on the ‘‘Cook” of Pennant.) and of various 


; authors. 

_ Labrus vittatus Walbaum, Artedi, Piscium, 1792, 256 (on the ‘‘Striped Wrasse” of 

q Pennant). 

_ Labrus herbeus Walbaum, Artedi, Piscium, 1792, 258 (on the ‘‘Grénne Berggyltte” of 

r Strom). 

_ Labrus badius Walbaum,i.c., 258 (on the “ Brune og morkplettede Berggylte” of 
Strom). 


a ? Labrus microlepidotus Bloch, Ichth., 1792, taf. 292 (scales much too small for the 
7 species of Labrus). 

_ Labrus vetula Bloch, Ichth., 1792, taf. 293 (North Sea) and of authors. 

_ Sparus formosus Shaw, ‘‘ Nat. Misc., i, pl. 31,” about 1800. 

_ Labrus cook Bloch & Schneider, Syst. Ichth., 1801, 268 (after Pennant), 

 Labrus luvarus Rafinesque, Caratteri, 1810, 38. 

= Labrus quadrimaculatus Risso, Europe Mérid., iii, 302, 1826. 

: _ Acantholabrus yarrelli Cuv. & Val., xiii, 1839, 250 (on a specimen said to have 6 anal 

: spines). : 

‘Habitat—Coasts of Kurope, north to Norway and Scotland. 

_ Etymology: Bimaculatus, two-spotted, in allusion to the color of the 

dorsal fin in the female. 

_ This handsome and excessively variable species is generally common 

in the waters of southern Europe. Our specimens, male and female, 
are from Palermo. We follow Giinther, Day, and Steindachner in re- 

 gardin g the species called carneus and bimaculatus as the female of. 

_ Labrus mixtus. The name bimaculatus stands first in the Systema Nat- - 

ure, for which reason we have adopted it, though it is by no means an 


appropriate one. 
a 
e 
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Genus IV.—SYMPHODUS. eee 


Symphodus Rafinesque, Caratteri di Aleuni Nuovi Generi, 1810, 41 ( junit 
Crenilabrus Cuvier, Régne Animal, Ed. i, 1817, 263 (rupestris, bidens, noreegicws). 
Coricus Cuvier, Régne Animal, 1817, 263 (virescens Risso = scina). 

Cynzedus Swainson, Nat. Hist. Class’n. Anim., 11, 229, 1839 (linca, etc.). 


TYPE: Symphodus fulvescens Ratinesque—Labrus scina Forskal. 


Etymology: 2vp¢by¥5 grown together, odvbs tooth. x 
This genus is aE of small fishes strongly resembling the young 
of the genus Labrus, but distinguished from the species of the latter 
genus by the large size of the scales. The species which reach the 
largest size most resemble the species of Labrus, in the large lips, 
smaller scales, stronger teeth, and weaker serrature of the preopercler ; 

As, however, no really intermediate forms exist, the genus seems to 1 
well established. me 
We agree with Dr. Giinther, that the raokilenan of the snout i in Be 
rostratus is not a character of such importance as to justify placing tha ft: * 
species in a separate genus (Coricus). The name Symphodus has prio Pe 
ity over Coricus and Orenilabrus,* and must supersede both names if 
the groups are united. “a 
The species of Symphodus are quite variable both in form and colora- - 
tion. Allof them are readily recognized, however, although there are 
some individuals of almost every species which will not quite answer to 
the characters given in the following analysis. % 


ANALYSIS OF SPECIES OF SYMPHODUS. 

a. Head not notably long and low, its depth at centre of eye more than half it ite 
length and considerably more than length of snout ; premax- 

illaries moderately protractile, the length of Ghee posterier 

d processes from tip of upper jaw backward about one-third 

head (Crenilabrus Cuvier.) -— 

b. Scaly part of cheek comparatively broad, usually broader ene eye, and provided Ue 
with 4 to 6 (rarely 3) rows of scales; dorsal spines 15 to | 17; 

~ scales 33 to 35; (snout shorter, lips thicker, and preoperc e 

' less serrate ‘ivan 4 in the next group). ‘ 

c. Base of pectoral with a very conspicuous jet-black spot, which extends on “he } 
fin; color usually greenish, the back with very faint dark cro: a 

shades: a large, more or less distinct dusky blotch at base of 

caudal above; dorsal and anal with a longitudinal dus! | 

shade; all the vertical fins with smal] blue dots; snout cote 


length; depth 3}. ‘D. XVIL 0. 1 TE, 10; P Saaae on chee 1 
three or: four TOWS: 25. S302 acento oes MEDITERRANEUS, 10, 


“Swainson remarks : aE, Cuvier having expressly stated that the type of] 


which seem Greaniiae & the Aad Versadens Seas under the subgenus Cyneedus.’ 
find no such statement made anywhere by Cuvier. - . 


BETO E Tee Be Le we ilo . 
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ec. Base of pectoral without jet-black spot; scales on cheek in 5 or 6 rows; dor- 
sal spines not much lower than the soft rays. 

a. Snout of moderate length, 24 to 24 in length of head; serrature on preoper- 

cle lost with age; eye small, 5 in head: usually an obscure 

bp dusky blotch snows the base of pectoral and another just below 

middle of base of caudal; coloration quite variable, usually 

greenish, with longitudinal series of blue or red spots, or both; 


=a sometimes a pale band from head to caudal fin; vertical fins 
a with blue dots; pectoral translucent; three red longitudinal 
Be bands sometimes present on sides; sides of head sometimes 
i: with blue dots; head 32; depth 3%; D. XV, 10; A. III, 10; 

WeMRMAS ROL MS ok oe oss ee Tinca, 11. 


2 dd. [Snout short, about one-third length of head; eye small, 5 in head; usually 
- a curved black blotch close behind eye, often extending for- 
ward around lower jaw; a small dark spot at base of caudal 
just below lateral line; color purplish green; sides of head 
red, with green bands, edged with darker; sides of body with 
violet stripes, composed of violet and red spots on the scales; 
vertical fins green, often with darker spots or ocelli; back and 
sides sometimes with dusky cross-bands ; body short and deep; 


bb. Sealy part of cheeks comparatively narrow, usually not so broad as eye, and 
; provided with two or three (rarely four) rows of scales. 

x. Opercle without jet-black blotch. 
e. Form of body oblong, not elliptical; the depth usually not greater than 


length of the body. 

Jf. Spinous dorsal with a black blotch on the anterior spines; a large inky 
black blotch (rarely absent) on lower side of base of caudal 
fin; a faint brown band along sides from above eye to base of 
caudal fin; another from below eye to caudal spot; usually a 
narrow brown streak from eye to chin; body and vertical fins 
with dark points; snout 2% in head; eye 44; head 34; depth 
33D; XIV, 95 A. III, 9; scales 3-32-9 ...5-...- CINEREUS, 13. 


edge of caudal. 


with blackish blotches ; pectoral fin pale, usually with a black 

spot towards its tip; color brownish, a curved bluish streak 

from eye to below lower jaw; eye 32 in head; snout short, 34 

to 4; depth about 34 in length; D. XVI, 10; % III, 9; scales 

3-34-8.] (Giinther ; Steindachner) -..----- MELANOCERCUS, 14. 

gg. Sides with a dark lateral band; caudal fin plain, its tip without 
black blotch; pectoral fin without black spot near its tip; 

scales 3-35-11; scaly part of cheek as broad aseye; snout short, 

about 3 in head; anterior profile a little concave, especially 

in adult; cheeks with three (rarely four) series of small 

scales; color rose-red ; sides with a very distinct broad brown 

lateral band from snout through eye to upper part of base of 

caudal, bordered by silvery above and below, the lower of the 

silvery stripes from angle of mouth to lower half of base of 

caudal ; some small black streaks or spots below lateral band, 

a small black spot usually present on upper base of caudal; 

vent black; adusky lengthwise stripe along dorsal fin; body 

rather elongate ; depth nearly equal to length of head, about 

= 3inbody. D. XV, 10; A. III, 9; scales, 3-35-11 DODERLEINI, 15. 


head 33; depth 33; D. XVI,9; A. III, 10; scales 4-35-12.] - 
CD ag se ae Rak Nee nace /e ee atl ak a ee MELOPs, 12. 


the length of head. and little if any more than one-third the | 


ff. Spinous dorsal without distinct black blotch; no black spot on lower 


g. [Sides without dark lateral band; caudal fin yellow, its tip black or ~ 


andar eM tii a ae 
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ee. Form of body regularly elliptical, the back and belly sorta au n Ny 
curved, the depth greater than the length of the head an Ci 
more than one-third the length to base of caudal; no black 4 
spot on pectoral or front of spinous dorsal; the caudal spo 
small and on the median line. <8 
h. [Scales comparatively small, 44-35 to 38-11; dcales on check large, 
in two series ; snout 3 in head; eye abouts ; alarge, blue-black _ 
spot on last spines. and first soft rays of Heath a smaller one 
on base of last soft ray, another on middle of canals a dark | 
streak across base of pectoral; sides of body with aan cross” — 
shades, especially in the young ; male with shining blue spots; — 
snout with bright-colored streaks; preoperclé strongly serrate; _ 
head 34in length; depth about 3; D. XIV, 10; A. III, 10.] — 
(Stemmachner) 2: S32 eu De op eee See eee PirCA, 16. 
hh. Scales comparatively large, 34-31-11; scales on cheeks small, in threes ‘ 
or four series; snout 3} in head (23 in the adult); eye 5 toG6; 
color olivaceous, with longitudinal streaks in life; back with 
five obscure dark cross-bands, which usually extend as two or — 
three blotches on the dorsal fin ; one of these usually Jarger and 
more distinct than the others; a small dark spot usually pres-_ 
ent on middle of base of caudal ; base of pectoral with a curved, 
bluish streak, sometimes sipadioie: some specimens (males 2) 
with curved, inky streaks on ficult: and numerous, irregular 
dark spots eiiicn over the body; others (females?) nearly — 
plain; usually a dark area on preorbital and on preopercle; 
sometimes a curved streak from eye to chin; vent dark; head ~ 
34 in length; depth 22; D. XV, 9; A., III, 9....OcELLARIS, 17. 
xx. Opercle with a large jet-black blotch, bordered with whitish, — 
and nearly as large as eye; usually a small dark spot at base © 
of caudal; sides sometimes with two or three silvery bands; _ 
usually three brownish blotches along base of dorsalextending — 
on the fin and two on anal; vent pale; body elongate-ellip- 
tical; the head rather low, with concave profile and short — 
sharp snout ( approaching somewhat the form seen in S. scina); _ 
snout 3} in head; eye5; head 3; depth3; D. XIV, 10; A. III, 
9; scales 3-33-10 Bcc ac lnc was cma nee Bee meno ae ie | 18. 
aa. Head notably long and low, its depth at center of eye scarcely half its length and — 
scarcely more than length of snout; premaxillaries extrem ai S 
protractile, the length of their posterior processes, from tip of — 
upper jaw, more than one-third length of head (Symphodue 4 
. Raf. Coricus Cuvier). ; 
i. Scales 3-30-11 ; scaly part of cheek not so broad as eye and vith 
three rows of small scales; snout very long, 2} in head, the | 
anterior profile being considerably concave; body much com- ~ 
pressed, the back elevated; color greenish, with many brown — 
dots and marblings; brown band from snout through eye to — 
middle of sides; vent black; a faint blackish spot at base of — 
caudal; a black spot anteriorly on dorsal fin; dorsal fin with — 
brown dots; a blackish blotch on the first re or three spine 
caudal dusky; anal with a dusky shade; head 3; depth3; D. 
XV, 10; A. ILI, 9; scales 3-30-11 .. 222. 2.12. . fe ewes Serna, 19. 


The use of the above key may, perhaps, be facilitated by the toa 
ing table of the usual diagnostic marks of the species of Symphodus : 


Mediterraneus : Largeinky blotch on base of pectoral; large dark blotch on upper — 
part of caudal peduncle; caudal speckled. 
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BS Tinca: No sharp markings in spirits; diffuse dusky blotch usually present above 
a base of pectoral and another on middle of base of caudal. — 
% Melops : A curved black blotch behind eye and a small one at base of caudal below 
Ss median line. 
 Cinereus : A jet black blotch on anterior dorsal spines and another on aes part of 
a base of caudal. 
— Melanocercus: Tip of caudal blackish ; a black spot toward tip of négieeat (rarely 
‘ absent). 
Doderleini: Sides with a brown band edged with silvery, and a small black spot on 
i base of caudal, just above median line; vent black. 
_ _ Pirea: A large dark spot on last spines and first soft rays of dorsal, a smaller one at 
: base of last ray, and a small one on middle of base of caudal; a dark 
" streak across base of pectoral ; scales on cheek large. 
 Ocellaris : Two to four dark spots along base of soft dorsal ; a small one on middle of 
is base of caudal; body deep, covered with large scales ; vent dark; body | 
plain (in spirits) or sprinkled with black spots. 
 Ocellatus: A large inky-black blotch on opercle ; a small black spot on middle of base 
4g of caudal; vent dark. 
Scina: Snout produced, subtubiform ; body sprinkled with black specks; vent and 
q spot at base of caudal dark. 
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The literature of this genus is extremely bad. A large proportion of 
_ the nominal species can not be identified with certainty. We have en- 
_ deavored to refer all these to the species to which they probably belong, 
_ butin the case of the species of Rafinesque, and many of those of Briin- 
_ nich, Walbaum, Risso, and other writers, absolute certainty is impos- 
sible. In few cases, however, will the nomenclature be affected by the 
- identification of these useless names. 

___ Besides those mentioned below, the following synonyms we find quoted 

4 _ from a paper which we have not seen: ‘ Tentamen Ichthyologiw Meliten- 

sis by Gavinus Gulia, 1861. 


Or enilabrus zer aphinus. Crenilabrus serranoides. 

Bo. enilabrus schemberianus. Crenilabrus intermedius. 
4 Crenilabrus dubius. Crenilabrus locaninus. 

—Crenilabrus serranus. Crenilabrus propinquus. 


a FY 


10. SYMPHODUS MEDITERRANBEUS. 


BP orca mediterranea Linneus, Syst. Nat., Ed. x, 291, 1758, and Ed. xii, 485 (Mediter- 
i ranean Sea); Briinnich, Ichth. Masail,. 1768, 66, and of copyists. : 
~ Crenilabrus mediterraneus Cuv. & Val., xiii, 186, 1839; Giinther iv, 79 (and of most 
4 recent authors). 
ea bidens Bloch, Ichthyol., pl. 251, f. 1, 1792. 
- Labrus purpurescens Bloch and Schneider. “Syst. Ichth., 1801, 262 (after Seba, 95, No. 
* Gt ah: f, 6.y of 
Pe ixijanus chlor Dsihe us Risso, Ichth. Nice, 1810, 275. 
“q _ Labrus pittima Rafinesque, Caratteri, etc., 1810, 92. 
Cr enilabrus boryanus Risso, Europe Mérid., 1826, 111, 320. 
© Crenilabr "us nigrescens Risso, 1. c., 320. 
. — ? Crenilabrus lapina et vars. wnicolor and fasciatus Risso, 1. ce. (fide Bonaparte). 
iB ES Cr enilabrus briinnichi Cuv. and Val., xiii, 183 (not of Lacépéde). 


_ Habitat—Mediterranean fauna. 
_ Ktymology: Mediterranean. 
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This abundant species may be known at once by fhe inky Blache 
on the pectoral fin, a mark which is never absent or even obscure So 
as we have noticed. No doubt of any importance exists in connection 
with its synonymy, the name mediterraneus being of unquestioned ap- 
plication and of clear priority. Our Sperunee are from Venice and 
Palermo. : 2 a 


11. SYMPHODUS TINCA. a 


Turdus vulgatissimus tinca marina venetis Willughby, Hist. Pisc., 319, 1686. a 

? Alphestes sive Cinedus Willughby, 1. ¢., 323. — 

Labrus rostro sursum reflexo, ete., Artedi, Genera 33, Syn. 56 Sead Willughby, p. . 
319). y- 

? Labrus luteus, dorso purpureo, Artedi, Syn. 56 (after Willughby, etc.). 

Eabrus tinca Linnzeus, Syst. Nat., Ed. x. 285, 1758, and of the early noniete after 
Artedi, 33). ; 

? Labrus cynedus Linnzus, Syst. Nat., Ed. x., 288, 1758 (after Artedi, Syn. 56). 

Labrus pavo Briinnich, Ichth. Nicer Baiate 1768, 49 (not of Linnzus). 

_ Crenilabrus pavo Cuv. & Val. xii, 140; Giinther, iv, 78 (and of most recent writers). 

? Labrus corpore fusco, etc., Brtantth, Ichth. Macetlinnsns 1768, 56. No. 72. ‘ 

? Labrus fuscus Gmelin, eek; Nat., 1788 (after Briinnich); Walbaum, Artedi Piscium, " 


1792. vr oe 
? Labrus lapina Forskal, 1. c., 36 (Constantinople). a 
? Labrus serpentinus Bonnaterre, Encyel. Meth., 1788, 117 (after Briinnich. ) 3 


sy 


? Labrus lincki Bloch, Ichth., iv, 127, taf., 252, 1792. 

? Labrus notatus Bloch, Ichth., taf., 251, f. 2, 1792. 

? Labrus virescens Bloch, |. ¢., taf., 254, 1792. 

? Labrus violaceus Bloch & Schneider, Syst. Ichth., 1801, 248 (after Labrus lincki). 
? Lutjanus briinnichi Lacépéde, Hist. Nat. Poiss., iv, 222, 1803 (after Briinnich). 
Lutjanus geoffroyius Risso, Ichth. Nice, 1810, 261, pl. 8, f. 25. 

Labrus chrysostoma Rafinesque, Caratteri, ete., 37, 1810. 

? Labrus caliophthalmus Rafinesque, 1. ¢., 37. 

Labrus lappanus Rafinesque, 1. ¢., 39. 

Labrus chlorophthalmus Rafinesque, 1. c., 40. 

? Labrus marmoratus Rafinesque, |. ¢., 41. 

? Lutianus erythrophthalmus Rafinesque, Indicé, 1810, 67. 

Labrus polychrous Pallas, Zoogr, Rosso-Asiatica, 1811, iii, 262. 

? Crenilabrus arcuatus Risso, Europe Méridionale, 1826, iii, 328. 

Labrus fetidus Chiereghini, p. 123. 

Labrus verdutius Chiereghini, p. 124 (fide Canestrini). 


Habitat.—Mediterranean fauna. ‘ 
Etymology: from tinea, tench, a fresh-water fish, which these Labroid 
fishes slightly resemble. ‘a 

This species is generally abundant in the Mediterranean, and it 
reaches a larger size (10 or 12 inches) than any of the others. Its syn- 
onymy offers no special room for doubt. It isevident, as Valenciennes 
has shown, that this species is clearly the original of Labrus tinca Lin- 
neus, and that it is by no means the original Labrus pavo L. Never- 
theless all recent writers have called this species pavo, and another of 
the same genus tinca, regardless of the confusion which always fol S 
lows any knowing infraction of the law of priority. If this is the ori ig: 


: 
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inal Labrus tinca of Linnzeus, and of this we see no room for doubt, then 
it must stand as Symphodus or Crenilabrus tinca, the other Creittateus 
tinea (of Cuv. & Val., 1839), must take some other name, and the name 
-pavo must be restored to Thalassoma (or Julis) pavo, to which it has 
g always belonged. 

a . Our specimens of Symphodus tinca are from Palermo, and from the 
; 


south coast. of France. 


~ 


: 12. SYMPHODUS MELOPS. 


Labrus melops Linneus, Syst. Nat., ed. x, 1758, 286 (southern Enrope), and of the 
copyists. | 

Crenilabrus melops Cuvier, Régne Animal; Cuv. & Val., xiii, 167; Giinther iv, 80; 
Steindachner, Ichth. Berichte, 1868, 30; Collett, Norges fiske, 92.; Day, British 

.. fishes, 260; and of nearly all recent writers. 

__ Labrus rone Ascanius, ‘‘ Icones, t. xiv, 1772.” 

_ Gibbous Wrasse, Pennant, ‘‘ British Zoology, iii, 250, pl. 47, 1776. 

Goldsinny, Pennant, 1. c., 251. 

. —  Labrus goldsinny Gohniilared Encycl. Method, 1788, 112 (after Pennant). 

Labrus gibbosus Bonnaterre, |. c., (after Pennant). 

Labrus gibbus Gmelin, Syst. Nat., 1788, 1295 (after Pennant). 

Labrus cornubicus Gmelin, 1., c. 1297. 

Lutjanus norwegicus Bloch, Ichth., 256, 1792. 

+? Labrus reticulatus Walbaum, Artedi Piscium, 1792, 236 (after Klein). 

_  Perca maculosa Retzius, ‘‘ Fauna Suecica, 337, 1800.” 

—  Crenilabrus melops et vars. lugubris et superbus Risso, Eur. Mérid., 1826, fide Bona- 
parte). 

PCrenilabrus pennanti Cuv. & Val. , xiii, 178, 1839. 

Crenilabrus couchi Cuv. & Val., 1. ¢. 1878. 

— Crenilabrus donovani Cuy. & Val., xiii, 180, 1839. 


Habitat.—Coasts of eet Europe; occasionally in the Mediter- 
ranean. ; 

Etymology: Méias black, é¥ eye, from the black spot behind the eye. 
__ This species is found chiefly in the waters of northern Europe, where 
» itis said to be generally common. We have not studied it, and have 
_ taken our account of it chiefly from the figure and description of Dr. 
_ Day. It is one of the most strongly marked species, and its synonymy 
; offers no special fpcatiens 


13. SYMPHODUS MELANOCERCUS. 


~ Lutjanus melanocercus Risso, Ichthyol. Nice, 1810, 283. 

i, 3 -? Labrus melanotus Rednesius, Caratteri, etc., 1810, 40. 

_ Crenilabrus melanocercus Risso, Eur. Mér., er 316, 1826;. Cuv.. & Val, xing 213: 
Giinther, iv, 80; and of all recent me 

~ Crenilabr us ceruleus Heisso, Eur. Mér., iii, 316, 1826; and of authors. 

~ Crenilabrus cyanospilotus Cocco (fide Bonaparte). 

 Crenilabrus canthomelanus Cocco (fide Bonaparte). 

- Crenilabrus melanoxanthurus Cocco (fide Bonaparte). 


Habitat.—Mediterranean fauna. 

= Etymology: Méias black, xépxo¢ tail. 

We have not seen this species. We follow Dr. Steindachner in re- 
garding C. ceruleus as identical with S. melanocercus. 
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14. SYMPHODUS CINEREUS. SOS ‘4 


Labrus corpore griseo obscurius punctato Briinnich, Ichthyol. Massil., 1768, 58. No. 75. 

Labrus cinereus Bonnaterre, Encycl. Meth., 1788, 118 (after Beainiehst 

Labrus griseus Gmelin, Syst. Nat., 1788, 1296 (not of Linnzus, nor of Gmelin op. cit., 
p. 1283, after Briinnich). 

Crenilabrus griseus Giinther, iv, 83; and of most recent writers. 

Labrus rubellio Walbaum, Artedi eRPES ili, 1792, 264 (after Briinnich). 

? Labrus bicolor, Bloch & Schneider, Syst. Ichth., 1801, 267 (after Seba). 

Labrus fuscus Pallas, Zoogr. Ross.—Asiat., ii, 1811. 

Crenilabrus fuscus Cuv. & Val., xiii, 219. : 4 

? Labrus frenatus Pallas, 1. c., 270. 

? Labrus simus Pallas, 1. ¢., 271. 

Lutjanus massa Risso, Ichth. Nice, 1810, 274. 

Crenilabrus cotte Cuv. & Val., xili, 204 (not Lutj., cotta Risso). 

? Labrus fucit Rafinesque, Caratteri, etic., 38, 1810. 

? Labrus lappanoides Rafinesque, |. ¢., 39, 

Crenilabrus staiti Nordmann, Demidoff’s Reise, iii, 1840, 452. 

Crenilabrus pusillus Nordmann, 1. c., 454. 


Habitat.—Mediterranean fauna and neighboring coasts. 

Etymology: Cinereus, color of ashes. 

This species is generally abundant in the Mediterranean. We have 
specimens from Venice and Palermo. 

The names Labrus cinereus Bonnaterre and Labrus griseus Gmelin 
were given simultaneously to this species, and we can not find which — 
of the two is the earlier. The name Labrus griseus is, however, inad- 
missible, because there was an earlier Labrus griseus Linnzeus (= Lutjanus 
griseus). On an earlier page of Gmelin’s work we find this Labrus 
griseus also, the compiler, Gmelin, with characteristic carelessness, not 
having noticed the duplication af the name griseus. 

In all our specimens of this species, the dark spot on the front of the q 
dorsal and that on the lower side of the caudal peduncle are very con- — 
spicuous. i 


15. SYMPHODUS DODERLEINI. 


Crenilabrus tinca Cuy. & Val. xiii, 199 (probably not Labrus tinca L., nor of Briinnich; 
probably not Lutjanus tinca Risso ; these being probably S. scina.) 4 
Crenilabrus tinca Giinther, iv, 86; Canestrini, Labroidés del Mediterraneo, 1868, 31, — 
with an excellent figure. 
Symphodus doderleinit Jordan (nom. sp. nov.). 
Habitat.—Mediterranean fauna and coasts of southern Europe. 
Etymology: named for Pietro Doderlein, professor of zoology in the — 
University of Palermo. Pre 
This species seems to be rather rare in the Mediterranean, and among 
the many nominal species, we find none which seem to have been based — 
onit. It is evidently the Crenilabrus tinca of Cuv. & Val., their de- 
scription according perfectly with our specimens. It is also appar- — 
ently the Crenilabrus tinca of Steindachner, Vinciguerra and Doderlein. 
The description of Giinther applies well to our specimens. Giinther 


Avie 


does not, however, describe the form of the head, and we are informed 
by Mr. G. A. Bouienger that in the specimens in the British Museum 
the form of the head is much as in Coricus rostratus (Symphodus scina). 
We do not think that the Labrus tinca either of Risso or of Briinnich 
can be our species. Their descriptions apply better to Symphodus scina 
which also has the vent black, and which is green, without distinct 
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lateral bands. Our species is, of course, not the Labrus tinca of Lin- | 


neeus, and it can not retain the specific name of tinea. 

We have given to it the new name of Symphodus doderleini, in honor 
of our excellent friend Prof. Pietro Doderlein of the University of 
Palermo. 

The numerous specimens in our possession were sent by the museum 
at Paris, and probably came from the neighborhood of Marseilles. 


16. SYMPHODUS PIRCA. 


Labrus species, Dalmatinis Pirca, etc., Briinnich, Ichth. Massiliensis, 97, 1768. 
Labrus pirca Walbaum, Artedi Piscium, 1792, 265 (after Briinnich). 
Crenilabrus bailloni, Cuv. & Val. xiii, 191, 373, 1839; Giinther iv, 84; and of recent 
writers. 

Habitat.—Mediterranean fauna. 

Etymology: Pirca,a Dalmatian name, a corruption of the Latin perca, 
perch, from //épzy, derived by Rondelet from //épxaiwy to be of diverse 
colors. ‘ 
We have not seen this species, which seems to be rather rare in the 
_ Mediterranean. Thedescription given by Briinnich of his Ladrus called 
% Pirea in Dalmatia, and which he thinks may be a variety of his No. 73 
 (S. ceruleovittatus), agrees very closely with this species. We have 
therefore substituted the name “ pirca” for “ bailloni.”. Faber gives 
_  Spirea” as the Dalmatian vernacular name for S. melops. 


i li a al le Ss lala ie al i ae 


17. SYMPHODUS OCELLARIS. 


| ?Labrus ocellaris Linneus, Syst. Nat., Ed. x, 1758, 285. 
_ Labrus tinca Briinnich, Ichth. Mass. 55, No. 70 (and of Risso, 1810, not of Linneeus). 
y ? Labrus corpore olivacco lineato, pinna dorsali postice unimaculata, Briinnich, Ichthyol. 
Massil., 1768, 57, No. 73. 
_ Labrus corpore rubescente nigro vario, Briinnich, Ichthyol. Massil. 1768, 59, No. 76. 
_ Labrus ceruleovittatus Bonnaterre, Encycl. Meth., 1788, 117 (after Briinnich, No. 73). 
e: _ Labrus unimaculatus Gmelin, Syst. Nat., 1788, 1295 (after Briinnich, No. 73). 
 Labrus guttatus Bonnaterre, Encycl. Meth. ., 1788, 118; Gmelin, Syst. Nat., 1788, 1296 
> (after Briinnich, No. 76). 
= Labrus erithrophthalmus Walsaam, Artedi Piscium, 1792, 263 (after Briinnich, No. 73). 
; ? Labrus garcetto Walbaum, Aotba Piscium, 1792, 250 (after Seba). 
ae Labrus quinquemaculatus toch: Ichthyol., taf,, 291, 1792. 
 Crenilabrus quinquemaculatus Giinther, iv, 82; i of most recent writers. 
bi _ ? Labrus flavescens Bloch & Schneider, Seat. Ichth., 1801, 260 (after Seba.). 
- Labrns rubens Bloch & Schneider, Syst. Ichth., 1801, 256 (after Briinnich, No. 76) . 
— Labr us massiliensis Lacépéde, iv, 222, 1803 (after Briinnich, No, 73). 
mm Boatanus roissali Risso, Ichth. Nice, 1810, 276. 
Fe eer us roissali Cuv. & Val., xiii, 205; and of authors. 
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Lutjanus alberti Risso, 1. c., 277. 
Lutjanus varius Risso, 1. ¢., 277. 
Lutjanus cotta Risso, 1. ¢., 282. 
Labrus oculis-perdix ee Ichth. Oh., 1810, 39. a 
Crenilabrus tigrinus Risso, Eur. Mérid., iii, 317, 1826 (and varieties semimaculatus : and 
rubiginosus) (fide Bonaparte). : 
Labrus eruginosus Pallas, Zoogr. Rosso-Asiat,, iii, 1811, 264. 
Labrus capistratus Pallas, 1. c., 269. 
?? Crenilabrus aurantiacus ‘‘Cocco.” 


id 


Habitat.—Mediterranean fauna. 

Etymology: Ocellaris, having an eye-like spot. 

This brilliant little fish seems to be abundant in the Mediterranean. 
Our specimens are from Palermo. Its great variations in color have 
given it a long and complicated synonymy, and even the question as to’ 
which is its oldest name must remain unsettled. : 

Labrus ocellaris L. may be this species, but of this there can be no 
certainty. The description only shows that the species is a Symphodus, 
and that it has a black spot at the middle of the base of the caudal. It 
is very likely a female of the present species, for the female of this spe- 
cies is probably the only one with a black spot at the middle of the base 
of the caudal and no distinct markings elsewhere. We have, however, 
hesitated to adopt the name Symphodus ocellaris for the present species, 
as Linneus’ fish might possibly have belonged to S. rostratus or possi- 
bly to S. tinca. It is certain that Briinnich’s No. 76 belonged to the 
present species, and scarcely less certain that this is his No. 73 also. 

In the year 1788 Bonnaterre gave to this Briinnich’s No. 73 the spe- 
cific name of ceruleovittatus, and to No. 76 a page later the name of 
guttatus. In the same year Gmelin called No. 73 Labrus unimaculatus, — 
and No. 76 also Labrus guttatus. If the name ocellaris be set aside US 
unidentifiable we must then choose between Labrus ceruleovittatus of 
Bonnaterre and Labrus unimaculatus of Gmelin. We are unable to 
find which of these two works, both now a century old, has priority. 
Neither writer mentions the other. Gmelin’s preface is dated March 
16, 1788, while the page devoted by Bonnaterre to the “ Privilege d du 
ae ” or copyright, bears date of May 16, 1788. Bonnaterre states 
that there have been thirteen editions of the SustChia Nature, and Gme- O- 
lin’s edition is styled the thirteenth, but there is no evidence that hi 
had seen or used the thirteenth eaten: or that the latter had appeared od 
when his own work was published. Most likely the two works were 
nearly simultaneous in their appearance, a very slight probability 
lying in favor of Gmelin, whose preface was written two months before 
Bonnaterre obtained his privilege of publication. On the other hand, 
Bonnaterre’s name for the present species is much preferable to Gmelin’s, 
which is irrelevant and misleading. A little later in date is Bloch’s 
name, quinquemaculatus, lately brought into use by Dr. Giinther. This 
name is scarcely preferable to unimaculatus, and the figure of Bloch isa 
caricature, though it can not refer to any other species. In any cast 


_ 
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al (23) 
4 ‘other well-identified names are prior to a etl The other 
synonyms need no special discussion. 

For the present we may use for this species the name of Symphodus 
— ocellaris, which in all probability belongs to it, and as no absolute cer- 
4 tainty would accompany the use of any of the Other names, 
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18. SYMPHODUS OCELLATUS. 


_ Labrus corpore. viridi-olivaceo operculorum apice ceruleo Briinnich, Ichth. Mass., 56, 
% No. 71, 1768. 
__ Labrus viridis venis rubris anastomosantibus Briinnich, 1. ¢., 58, No. 74, 1768. 
 Labrus ocellatus Forskil, Deser. Anim., 37, 1775 (Smyrna). 
Re: —<Crenilabrus ocellatus Cuv. & Val., xiii, 193; Giinther, iv, 85; and of authors gen- 
erally. 
~ Labrus olivaceus Bonnaterre, Encycl. Meth., 1788, 117 (after Briinnich, No. 71, and of 
5 Gmelin, Walbaum, etc.). 
 Labrus reticulatus Bonnaterre, 1. ¢., 117 (after Briinnich, No. 74). 
 Labrus venosus Gmelin, Syst. Nat., 1296, 1788 (and of We aiiaran, (after Briinnich, No. 
4 74). 
Labrus mendoveila Rafinesque, Indice all’ Ittiol. Sicil., 1810, 54. 
q - Lutianus ruber, Rafinesque, 1. c., 63. 
 Labrus Perepiotiains Pallas, Fiske: Rosso-Asiat., 1811, 267. 
 Crenilabrus littoralis Risso, Eur. Mérid, iii, 232, 1826. 
a Crenilabrus rissoi Cuv. & Val., xiii, 197, 1839. 
j Crenilabrus morelli Nordmann, “ Demidoff’s Reise, 459, 1840.” 
2 Crenilabrus argentostriatus Nordmann, 1. c., 461, 1840. 


Habitat.—Mediterranean fauna. 

_ Etymology: Ocellatus, having an eye-like spot. 

_ This handsome little fish seems to be rather common in the Mediter- | 
ranean. Our specimens are from Palermo. Its variations in color are 
- great, but the jet black opercular ocellus is alwaysdiagnostic. Its syn- 
onymy is long, but none of it seems to admit of doubt and the name 
_ ocellatus =e hoa priority over all others. 

| : . 19. SYMPHODUS SCINA. 

- Labrus scina Forskal, Deser. Anim., 1775, 36 (Constantinople), (and of the copyists). 
_ Lutjanus rostratus Bloch, Ichthyol., taf. 254, f. 2, 1792. 

_ Coricus rostratus Cuy. & Val. xiii, 256, pl. 376; and of numerous authors. 

Spr enilabr us rostratus Giinther iv., 86; and of numerous recent authors. 

ig — Lutjanus rubescens Risso, Ichth. se DF. 

_ Lntjanus virescens Risso, Ichth. Nice, 280 (not of Bloch). 

_ Lutjanus lamarcki Risso, 1. ¢., 281. 

4 _? Labrus pittimoides Vetwsanus, Caratteri, etc., 1810, 36. 

- Labr us verdolidus Rafinesque, 1. c., 36. 

E iairus macrostomus Rafinesque, |. c., 36. 

a ~ Symphodus Sulvescens Rafinesque, 1. ¢., 41. 

os — Coricus brama Nordmann, Demidoff’s Reise, 1840, 464. 

’ 3 : _Coricus fasciatus Cocco ( fide Bonaparte). 


_ Habitat.—Mediterranean fauna. 


= Beesley: 2xiva, Greek name for the species at Constantinople, 
= perhaps : from oxtvaé, nimble. 


Our numerous specimens are from Venice, Palermo, and southern France, | “a 
No special doubt seems to exist in regard to its synonymy, the name — 
scina, clearly belonging to it, having priority over the generally received — 
specific name rostratus. 


Genus Wren ITENOLABRUS. 


Ctenolabrus Cuvier & Valenciennes, Hist. Nat. Poiss., xiii, 223, 1839, (rupestris= 
suillus). 

Tautogolabrus Giinther, Cat. Fish, Brit. Mus., iv, 89, 1862 (burgall = adsperous), 

Lappanella Jordan, subgenus nova 


TYPE: Labrus rupestris L. = Labrus suillus L. 

Etymology: Areis comb, from the serrated preopercle; Labrus, an 
allied genus. 

This genus contains four species, distinguished from the species of 
Symphodus by having the teeth in the jaws in two series anteriorly, 
there being a series of smaller teeth behind the canines. The known 
species diverge considerably from each other, and each of the three 
best. known may be the type of a distinct subgenus. The first of these — 
groups approaches very closely to the subgenus Symphodus of the pre- — 
veding genus. 


ANALYSIS OF SPECIES OF CTENOLABRUS. 


a. Snout long and sharp, low, horizontally produced, the depth of the head at the 
eye not half the length of the head; inner series of teeth small. 
(Lappanella, Jordan.) 

b. [Body elongate, the greatest depth 4 in length, the head 3}; back somewhat ele- 
vated, the anterior profile somewhat concave; snout alittle longer — 
than eye, which is 4 in head ; cheeks not broader than eye, provided 
with about four rows of scales; scales on body large; interopercle — 
scaly; dorsal spines rather high ; color scarlet ; a brown band backward 
from eye to gill-opening ; a large black blotch on the front of the soft | 
dorsal, one on the tail at the base of caudal, near the upper margin, one 
on the upper rays of caudal, and one near the tip of the middke rays. 
D. XVI, 11; A. III, 10; scales 3-37-10.] (Cuv. §& Val.) ......- IRIS, 20. 

aa. Snout not specially elongated or depressed, the depth of the head at the eye not 
less than half its length ; scales smaller ; vertebrae probably more num- 
erous (33 to 36). 

C. Interopercle scaly (European species) (Ctenolabrus). 

d. [Body moderately robust, the depth about 32 in length, the head 33; snout 
rather pointed, the anterior profile being nearly straight ; eye 33 in head, 
rather shorter than snout; mouth small, the maxillary not reaching 
front of eye ; cheeks with six rows of scales; dorsal spines low, lower 
than the soft rays; color golden or pinkish, darker above; fins reddish ; 
a dark blotch along front of spinous dorsal, another at upper base of 
caudal; body sometimes with a short, pale lateral stripe, sometimes 
with dusky cross-bands. D. XVII, 10; A. III, 8; scales 4-40-15; ver- 
tebra. 15 ++ 18 = 93.4 Day) ece hse ee ee ee eee SUILLUS, 71. 
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, cc. Interopercle wholly naked (American species), (Zautogolabrus Giinther). 
“ e. Scales rather small, about 46 in the lateral line; body rather robust, the 
depth 3 in length; the head 34; snout short, not very sharp; eye 
_ shorter than snout 44 in head; cheeks with small scales, in 5 rows; 
dorsal spines low and pungent; color livid blue, shaded with brown- 
ish above and with more or less of a brassy luster on sides; head 
and back sometimes spotted with brassy ; young with darker blotches 
and markings, and often a black blotch near middle of dorsal fin. D. 

XVIII, 10; A. III, 9; scales 6-46-17; vertebra 17 + 19 = 36. 

ADSPERSUS, 22. 
ee. [Scales rather large, 37 or 38 in the lateral line; head about 4} in total 
length ; depth 33 ; eye 43 in head; scales on cheeks in 5 rows; middle 
of the opercle scaly, the last row of smaller scales, and falling almost 
wholly on the subopercle; preopercle finely serrate, interopercle scale- 
less; color of body golden brown, paler below; soft dorsal and anaj 
regularly dotted with small brown spots; scales of upper part edged 
with dark brown; D. XIX, 9; A. III, 9; scales 5 or 6-37 or 38-14.] 
eNO OE aN eae N velgamice sce es bive sis seems lu etidaes BRANDAONIS, 23, 


20. CTENOLABRUS IRIS. 


LAPPANELLA. 


a ee ee ee 


Ctenolabrus iris Cuyv. & Val., xiii, 236, pl. 374, 1839 (Naples; Sicily ; Malta); Giinther 
iv, 90 (Sicily); and of authors. 
Habitat.—Mediterranean. 
Etymology: Jris, rainbow. 
We have not studied this species. It has evidently affinities with Sym- 
phodus rostratus, and excepting in its dentition it resembles Symphodus 
rather than the more boreal species which are typical of Ctenolabrus. 


21. CTENOLABRUS SUILLUS. 


f Labrus suillus Linneus, Syst. Nat. Ed. x, 1758, 285 (West Gotha); and of copyists. 
Labrus rupestris Linnzeus, Syst. Nat., 1. c., 286; and of copyists. 

_ Ctenolabrus rupestris Cuv. & Val., xiii, 223; Giinther, iv. 89; Steindachner, Ichth. 
4 Ber., 1868, 32; Day, British Fishes, 264 ; and of most recent writers. 

_ Sparus carudse Lacépede, iv, 148, 1803 (after Labrus rupestris L.). 

_ Labrus cinereus Pallas, Zoog. Rosso—Asiat., iii, 267, 1811. 

— Clenolabrus marginatus Cuy. & Val., xiii, 232, 1839. 

_ Ctenolabrus acutus Cuv. & Val., xiii, 235, 1839. 

Habitat—Coasts of Europe, especially northward ; rare in the Medi- 
a terranean. ; 

- Etymology: Suillus, belonging to swine. 

We have not studied this species, which is one of the common fishes 
_ of northern Europe, reaching a length of 6 inches. Of the two Lin- 
_ nan names for this species that of Labrus suillus has, unfortunately, 
the priority of a page. 


s 

he 22. CTENOLABRUS ADSPERSUS (Plate I, fig. 1). 

a CUNNER; CHOGSET; BERGALL; BLUE PERCH. 

ee 

= lea burgall Schepf, Gesellsch. Naturf. Freunde, viii, 155, 1788 (New York). 


abrus adspersus Walbaum, Artedi Piscium, 254, 1792 (after Schepf). 


“6 

Tautogolabrus adspersus Bean, Proc. U.S. Nat. Mus., 1880, 87 (Wood's Holl Gloucester, ; 
and Provincetown, Mass.; Portland, Me.; Noauk Conn,), 2.7 ae 

Ctenolabrus adspersus Stearns, Peo, U.S. Nat. Mus. ., 1883, 123 (Cape Britain); Jordan 
& Gilbert, Syn. Fishes N. Am., 599, 1883; Goode, Nat. Hist. Aquat. see = 
273, 1884. 

Tautoga niger Mitchill, Rep. (in part) on the Fishes of New York, 23, 1814 (New tom): ; 
Cuv. & Val., xiii, 293, 1839 (New York). 

Tautoga cerulea Mitchill, Rep. (in part) on the Fishes of New York, 24, 1814 (New York). . 

Ctenolabrus ceruleus Dekay, New York Fauna, Fishes, 172; pl. 29, f. 93,1842. 

Labrus chogset Mitchill, Trans. Lit. and Phil. Soc. N, Y. « d. 402 "ph Ss, £. 2, 1815 (New 
York). 

Labrus chogset fulva Mitehill, 1. c., 403, 1815. 

Ctenolabrus chogsct Cuy. & Val., xiii, 237, 1839 (New York ; Rhee ee 

Crenilabrus burgall Storer, Fishes of Mass., 78, 1839; AEROS Bost. Jour. Nat. Hist., iv, 
263, 1842 (Brookhaven). 

Ctenolabrus burgall Giinther, iv, 90, 1862 Canada; Boston; Nahant Bay). 

Ctenolabrus uninotatus Cuy. & Val., xiii, 239, 1339 (New York); Dekay, New vik 

Fauna, Fishes, 174, pl. 29, f. 90,1842; Giinther, iv, 90, 1839 (Halifax). 
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Habitat.—Atlantic coasts of North America, from Labrador to New 
York. | 

Etymology: Adspersus, speckled (besprinkled). 

This little fish is exceedingly abundant about rocks and wharves near 
shore in the regions where it is found. It reaches a length of about 10 
inches, being too small to have much value as food, although its flesh 
is of excellent flavor. These fishes, although performing a useful duty 
as scavengers, area pest to the fishermen from their habit of nibbling 
the bait from their hooks. 


_—— oe 


23. CTENOLABRUS BRANDAONIS. 


Ctenolabrus ( Tautogolabrus) brandaonis Steindachner, Ichth. Notiz., iv, 16, 13867 (Brazil). 


Habitat.—Coast of Brazil. 

Etymology: Personal name unexplained. | 
This species is known from Dr. Steindachner’s description only. It 
would be interesting to know in what part of Brazilit was found, as it 

is not of the type of Labroids usually found in the tropies. 


Genus VI.—HIATULA. 


Hiatula Lacépéde, Hist. Nat. Poiss., ii, 522, 1800 (hiatula=onitis). 
Tautoga Mitchill, Hist. Fish. N. Y,, 1814, 23 (tautoga=onitis). 
Hiatula Jordan, eve: U.S. Nat. Riaes 1882, 571. 

Tyee: Labrus hiatula L. = L, onitis UL. | 

Ktymology: Hiatula, an old Latin name of Serranus cabrilla, from — 
hiatus, a gaping. By 

This genus contains a single species, a large, dull-colored labroid, — 
abundant on the Atlantic coast of the United States. g 
a. Body somewhat deep and compressed; the head about 34 in length; depth 23; z 


eye rather small, about 5 in head; caudal truncate or very slightly rounded; — 
snout rather blunt; the profile moderately steep; a patch of small scales behind _ 


Report U.S. F.C. 1887.—(To face page 26.) Jordan. Labroid Fishes. 
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eye extending downward to middle of cheek, where there are five or six series; 
pectorals 44 in length; color blackish or greenish; the young usually with about, 


three pairs of dark bars connected by reticulations; adult often nearly plain 
blackish; chin white;D. XVI, 10; A. ILI, 8; Gat, 1; 60....0.. 5565-25 ONITIS, 24. 


24. HIATULA ONITIS. (PLAtTEe II.) 


(TAUTOG; BLACKFISH ; OYSTER-FISH.) 


‘ tras onitis Linnzeus, Syst. Nat., ed. x, 286, 1758; ed. xii, 478, 1766 (habitat un- 
: known) and of the eats 
 Tautoga onitis Giinther, iv, 88, 1862 (Boston; New York; Beesley’s Point); Jordan & 
Gilbert, Proc. U. 8. Nat. Mus., 1878, 374(Beaufort, N. C.) ; Bean, Proc. U.S. - 
Nat. Mus., 1880, 87 (Wood’s Holl, Mass.; Noank, Conn.; Massachusetts Bay); 
Jordan & Gilbert, Syn, Fishes N. Am., 600, 1883 ; eased Nat. Hist. Aquat. 
4 Anim., 268, 1885. 

_ Hiatula onitis Jordan & Gilbert, Syn. Fishes N. Am., 600, 1883; Jordan, Proce. U. S. 
- Nat. Mus., 1886, 28 (Beaufort, N. C.). 
- Labrus hiatula Linneus, Syst. Nat., ed. xii, 475, 1766 (Carolina); Jordan, Proc. U.S. 
Nat. Mus., 1855, 396 (note on Linnzus’ type). 
- Hiatula hiatula Goode & Bean, Proc. U.S. Nat. Mus., 1885, 201 (note on type of aber us 
. hiatula). 
_ Labrus carolinus Bonnaterre, Tableau Enclycloped. et Method., Ichthyologie, 113, 1788 
(Carolina), (after Linnzus). 

_ Labrus, Blackfish, Schepf, Schrift der Gesellsch. Natur. Freunde, viii, 156, 1788 (New 
. York). 

 Labrus subfuscus Walbaum, Artedi Piscium, 254, 1792 (after Schepf ). 
| Labrus tessellatus Bloch, Ichthyologie, taf. 291, 1792 (‘‘ Norway”). 
 Tautoga tessellata Cuv. & Val., xiii, 315, 1839 (after Bloch). 

— Hiatula oe Se Lacépéde, Hist. Nat. Poiss, ii, 522, 1800 (after L. hiatula Lin- 
nweus). 
 Labrus americanus Bloch & Schneider, Syst. Ichth., 261, 1801 (after Schepf ); Ayres, 
Bost. Journ. Nat. Hist., iv, 263, 1842 (Brookhaven ; Sag Harbor; Greenport ; 
Gardiner’s Bay, Long Island). 
. Tautoga americana Storer, Hist. Fish. Mass., 276, 1867 (Plymouth; Lynn; Boston ; Well- 
P fleet); Dekay, New York Fauna, Bialicn. 175, pl. xiv, f. 39, 1842 (New York). 
_ Labrus tautoga Mitchill, Trans. Am. Phil. Soc., 399, 1815 (Long Island; Rhode Island ; 
- Cape Cod; Sandy Hook). 
 Labrus tautoga fusca Mitchill, Trans. Am. Phil. Soc., 402, 1815. 
_ Labrus tautoga rubens Mitchill, Trans. Am. Phil. Soc., 402, 1815. 
_ Labrus tautoga alia,1. c., 402, 1815. 


_  Habitat—Atlantic coasts of the United States, from Cape Ann to 
Charleston. 
£ Etymology : ‘Ovérc, a kind of plant; application unexplained. 
‘The tautog is one of the most valuable food fishes of the Atlantic 
coast. It is generally abundant within its range, and its flesh is of su- 
_perior quality. The largest specimen known, according to Professor 
Goode, has a length of about 3 feet. 
It is probable that this is the Labrus onitis of Linnaeus, but the de- 
“scription i is too incomplete to permit absolute certainty of identification. 
e H. Mis. 133——40 


“see 
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Genus VIJI.—LACHNOLAIMUS. 


Lachnolaimus Cuvier & Valenciennes, Hist. Nat. Poiss., xiii, 274, 1839 (aigula = 
maximus). .. 
Lachnolemus Jordan & Gilbert, Syn. Fishes N. Am., 600, 1883 (amended orthog: 


raphy). 
TYPE: Lachnolaimus aigula C. & V.=Labrus maximus Walbaum. 
Ktymology : Adyyos, wooly; Aa:uoc, throat, part of the surface of the 
pharyngeals being covered with a velvety membrane. 
This genus contains a single species, a large, showy fish of tropical — 
America, remarkable for the long streamer-like filaments on the dorsal _ 
spines. ) 


ANALYSIS OF SPECIES OF LACHNOLAIMUS. 


a. Body deep, strongly compressed, the back much elevated, the profile long and — 
steep ; snout sharp; canine teeth prominent; filamentous dorsal spines reaching — 
to last rays of soft dorsal. Color reddish gray, varying to brick red; some of — 

» the scales olive-green at base, cheeks greenish, head mottled; a large round — 
blue-black blotch at base of last rays of soft dorsal; caudal grayish, with three — 
rows of dull olive spots; anal similarly colored; an undulate blue line below 
eye; deep-water fishes brick-red or orange red; adult male with vertical fins — 
blackish at base, the black forming a crescent on the caudal; frontal region q 
from snout to occiput abruptly blackish; head 3 in length; depth 24; D. XIV, 
itor 22 5) ATU TS ade A Sos Sees: cise te eeaes ee caine See ee MAXIMUS, 25, 


25. LACHNOLAIMUS MAXIMUS. (P.atTzE III.) 
(Hoe FisH; CAPITAINE; PERRO PERRO.) 


Suillus (The Great Hog Fish) Catesby, Nat. Hist. Carolina, pl. 15, 1750. 
Labrus maximus Walbaum, Artedi Piscium, 261, 1792 (after Catesby). 
Lachnolemus maximus Jordan, Proc. U.S. Nat. Mus., 1884, 546; Jordan, l.c., 1886, 45 
(Cuba). we 
Lachnolaimus suillus Cuvier, Reégne Animal, Ed. ii, 1829 (after Catesby); Cuvierand ~ 
Va., xiii, 286, 1839 (Saint Thomas); Poey, Enumeratio, 105, 1875 (Havana); — 
Bean & Dresel, Proc. U. S. Nat. Mus., 1884, 153 (Jamaica); Jordan, l. ¢., 
134 (Key West.) 
Lachnolaimus aigula Cuv. & Val., xiii, 277, 1839 (St. Bartholomew). 
Lachnolaimus dux Cuv. & Val., xiii, 285, 1839 (Martinique). 
Lachnolaimus caninus Cuv. & Val., xili, 288, 1839 (St. Thomas ; San Domingo) ; Poors 
Synopsis, 330, 1868 iaatiey. 
Lachnolaimus psittacus Cuv. & Val., xiii, 291, 1839 (Porto Rico). 
Lachnolaimus faleatus Giinther, iv, 87, 1862 (Cuba; Jamaica; Puerto Cabello) 
(after Labrus falcatus L., but the Linnean faleatus is probably a Trachinotus) ; 
Goode, Bull. U.S. Nabe Mus., v, 1876, 36 (Bermudas) ; Goode, Nat. Hist. 
Aquat. Anim., 1885, 275 (Key West); Jordan & Gilbert, Syn. Fishes N. 
Am., 601, 1883 ; Stearns, Nat. Hist. Aquat. Anim., 275, 1885; Jordan & 
Gilbert, Proc. U. S. Nat. Mus., 1884, 134 (Key West). 


Habitat.—West Indies, north to Key West. = | 
Etymology : Maximus, largest. > 
This large and showy species is generally common in the West Indies, | 
It reaches sometimes a weight of 12 to 15 pounds, and is generally es: 
s 


Report U. S. F. C. 1887.—(To face page 28.) Jordan, Labroid Fishes, PLATE HI 
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; peemed as a food fish. It ees much in the course of its growth, and 
a it has thus received several specific names. The oldest binomial name 
is that of Labrus maximus Walbaum, based on the Great Hog Fish 
j of Catesby. The Labrus falcatus of Linnzeus is doubtless a species of 
— Trachinotus. 


Couns, VII. HARPER: 
4 


Bodianus Bloch, Ichthyol., iv, 33, 1790 (in part; not as restricted by Cuvier). 

Harpe Bdospade, Hist. Nat. Poiss., iv, 426, 1802 (cer ulco-aureus = rufus). 

_ Cossyphus Cuvier & Valenciennes, xiii, 102, 1839 (bodianus—=r ufus) (Mame pre-occu- 
pied in Coleoptera and in birds). 

5 Crenilabrus Swainson, Nat. Hist. Class’n Fishes, ii, 1339 (verres =rufus) (not of 

; Cuvier). 

_ ?Lepidaplois Gill, Proc. Acad. Nat. Sci. Phila., 1862, 140 (avillaris ; species with the 

dorsal fins low, not falcate, the preoperclar limb scaly, the snout pro- 


: 
duced). 
_? Buhypsocara Gill, op. cit., 1863, 222 (anthioides ; dorsal and anal not falcate; 
. limb of preopercle scaly, snout short). 
_ ? Gymnopropoma Gill, op. cit., 1863, 222 (bilunulata ; as in the last, but limb of pre- 
, opercle naked). 
: Starpe Gill, 1. c., 1863, 222 (bodianus ; soft dorsal and anal faleate). 
_ ? Achoerodus Gill, op. cit., 1863, 222 (gouldi ; species without posterior canine, and 
with the nies tata than usual; lat. 1. 39; probably a distinct genus). 
- Bodianus Poey, Rep. Fis. Nat. Cuba, ii, 331, 1867 (bodianus). 
Type: Harpe ceruleo- aureus Lacépéede = rufus LD. 
Etymology: “Apzy, scythe, in allusion to the falcate fins. 
The genus Bodianus, as originally constructed, was a most heteroge- 
“neous assemblage of species, having only the supposed common char- 
acter of the head naked anteriorly, the preopercle entire, and the 
opercle spinous. Most of the species originally included are Serranoid 
‘fishes. The name, nowever, was taken from the species called Bodia- 
‘nus bodianus. The word bodianus is the Portuguese Bodiano, or rather 
_ Pudiano, a name still used in Brazil for various Labroid fishes. For 
this reason the name Bodianus has been taken by Gili and Poey for 
this group instead of using it for the Labroid genus Enneacentrus or 
- Cephalopholis, to which it was restricted by Cuvier. It seems tu me 
that the first restriction must hold. The name Harpe, an euphonious 
and appropriate one, comes next in order of time and may be used 
instead of Cossyphus. The latter name has been in general use, although 
_ it has been twice used before its application to these fishes. Allof the 
_ American species of Harpe, in fact all the American Harpine, have the 
soft parts of the dorsal and anal fins produced in angular lobes, and 
_ often in long streamers. ‘This is true of few or none of the Old World 
_ Species, which are also somewhat different in squamation and in the 
: ~ form of the head. It is probable that Gill is right in separating these 
| from Harpe to form the genus Lepidaplois. Of the later subdivisions 
of Lepidaplois, Acherodus will perhaps prove to represent a different 
Penne, but the value of the characters used to distinguish Huhypsocara 
ped Gymnopropoma can not be very great. 
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- ANALYSIS OF SPECIES OF HARPE. a eee 


Common characters.—Body rather robust, somewhat compressed, covered with large 
scales; cheeks, opercles, and interopercle scaly ; preopercle oe ANT usually becom- 
ing entire with age; mouth rather large, the anterior canines 4, the median canines 
of the lower jaw usually smallest; posterior canines present; a only sheath at base — 
of both dorsals; angles of caudal, and of soft dorsal and anal fin more or less pro- 
duced, especially in the adult; median caudal rays subtruncate ; depth in the adult 
about equal to length of the head. D. usually XII, 11 (rarely XIII, 10); A. III, 135 
lat. 1, usually 33. “a 
a. Male, in life, blue, with a yellow patch behind the pectoral fin, which has a large q 

dark spot on its extremity; head, tail, and fins bright rH their tips black — 
and yellow; forehead very gibbous in the adult, preopercle entire, or very — 
slightly crenulated; eye a little less than 6 in head, which is about 34 in 
length; all the fins (except the pectorals) elongate in the adult, the dorsal — 
nearly reaching and the anal extending beyond the median caudal rays; 
external caudal rays twice as long as the median; ventrals reaching nearly — 
to base of anal. 
Females: Color brownish-yellow ; a dark band commences behind the snout and ~ 
is divided into two behind the eye, the upper portion running along the 
back and nearly joining its fellow from the other side on the back of © 
the free portion of the tail, while the lower crosses the angle of the oper- — 
culum and is continued on to the middle of the tail, terminating near the 
caudal and alternating with two spots behind the base of the caudal fin; — 
fins yellowish or orange. Forehead scarcely gibbous in the adult; pre- 
opercle entire or slightly crenulated; eye 6 in head, which is about equal 
to depth; vertical fins elongate in the adult, the dorsal extending nearly 
to and the anal beyond the median caudal rays, which are one-half as long 
as the external rays; ventrals extending to the third anal spine. Depth ~ 
(including scaly dorsal sheath) nearly 34 in ey D. XII, 1h; AL, tea q , 
REAlES 18: cL soc os We eens are ene Seen eee “DIPLOTENIA, 26. 7 
aa. Color chiefly red, without dark bands or stripes. 
’ b. Pectorals immaculate. 

c. Body without dark cross band, or conspicuous pale blotch. 
d. General color violet-ved above and anteriorly, yellow or orange behind and © 
below; lower part of sides and posterior part of body yellowish-orange ; 
upper part of head and body (as far back as a line joining base of pectoral 
and soft dorsal) violet-red; middle of caudal, bases of pectorals and ven-- 
trals, and most of anal violaceous. Head 34in length; depthnearly 3. D,. 7} 
XII,9; A. III, 11 or 12; scales 5-32-13; fins a little less produced than in 
FT pectov alia cn: 524,20 cham 5 nee ta nese te eaee heed oa eee eee RuFa, 27. 
dd. [General color vermilion, with two large, irregular, black blotches on the 
back and dorsal fin, the anterior on the first six dorsal spines, the posterior 
extending over the whole soft dorsal and over a portion of the back of the 
tail; snout pointed, with the upper profile slightly concave; head longer 
than high; dorsal and anal fins produced; caudal emarginate. D. XII 
10; (A. TUT, 12); Lat.1, 32.) { Valenciennes: 4. <~.-4-.5 eer ECLANCUERI, 28, § 
cc. [Body with a dark-brown cross band before witha pale blotch under soft dor- 
sal; snout pointed, less than 3 in head, eye nearly 7; scales on cheek small,’ 
in eight series; dorsal spines increasing in length posteriorly, the first being 
rather shorter than the eye, the last as long as the ventral spine, which is’ | 
2¢ in head; produced rays of soft dorsal and anal not reaching root of 
caudal; color unknown, probably red; a large whitish blotch below the 
‘soft dorsal; a blackish cross-band in front of this blotch, descending from 
the ninth, tenth, and eleventh dorsal spines. Head equal to depth of body ; 

and 3 in total; D. XIII,10; A. III, 12; scales 5-33-12.] (Giinther.) g 
TREDECIMSPINOSA, 29. 
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“bn, Doontarals with a large dark-blue spot towards the tip; color carmine-red, fins 
edged with darker; base of pectoral whitish ; side of body with a pale rose- 
colored band ; Baral fin low ; ventrals reaching vent; snout sharp; length 
of head arya to depth of boas, which is 4% in total i gth ; D: XH, 934. 
Rah UE OOM ore arene a se ees Bee whit cad a cme dena meee PULOMEELA, 30 


a 26. HARPE DIPLOTZINIA. 


Harp diplotenia Gill, Proc. Ac. Nat. Sci. Phil., 1862, 140; Jordan and Gilbert, Proc. 

2 U. S. Nat. Mus., 1882, 367 (note on H. Pentaeaenee Gill) (female). 

 Cossyphus diplotania Giather, iv, 110, 1862 (copied). 

- Bodianus diplotenia Jordan, Proc. U. S. Nat. Mus., 1885, 384 (Cape San Lucas). 

SE arve pectoralis Gill, Proc. Ac. Nat. Sci. Phil., 1862, 141; Jordan and Gilbert, Proc. 
a U.S. Nat. Mus., 1882, 367 (note on easy (male). pe J 
 Cossyphus pectoralis, Giinther, iv, 110, 1862 (copied). 
eo dianus pectoralis Jordan, Proc. U.S. Nat. Mus., 1585, 384 (Cape San Lucas; Pan- 
a ama). 


Habitat.—Pacific coast. of ‘Tropical America. 

Etymology: 4:zAdc, double ; rawa, band, from the coloration of the 
female. 

' - This species was first known from two or three male specimens taken 
by John Xantus at Cape San Lucas. It has since been taken in abun- 
dance by Dr. ©. H. Gilbert about the Revilla-Gigedo Islands. As al- 
ready suspected by us pectoralis is the male and diplotenia the female 
of the same species. 


Sy 


27. HARPE RUPFA. 


_ Lapy-Fisn; Spanish LADY-FIsH; Spanisu HoG-FIsH; PUDIANO; PERRO COLORADO. 


Pudiano vermelho Marcerave, Hist. Bras., 145, 146, 1648 (Brazil). 
‘Turdus flavus (the Hog-fish) Catesby, Nat. Hist. Carolina, ii, tab. ii, fig. 1; Jordan, 
% Proc. U. S. Nat. Mus., 1884, 194 (identification of Cutasheds figtney. 

Labrus rufus Linneus, Syst. Nat., Ed. x, 284, 1758, Ed. xii, 475, 1766 (after Catesby); 
i Goode and Bean, Proce. U. 8. Nat. Mus., 1885, 200 (note on Linnean specimen). 
bs Cossyphus rufus Giinther, iv, 108, 1862 (Bahia; Jamaica; West Indies); Giinther, 
j Shore-Fishes, Challenger 14, 1880 (St. Paul’s Rbuleayi 
Harpe rufa Gill, Proc. Acad, Nat. Sci. Phil., 1863, 222; Goode, Fishes Bermudas, 37, 
z 1876 (Bermudas); Jordan and Gilbert, Syn. ali N. Am., 601, 1883. 

i ‘Bodianus rufus Poey, Repertorio, ii, 331, 1867 (Havana); Bae Sencha 331, 1868; 

¥ _ Poey, Enumeratio, 105, 1875 (Havana); Jordan, Proc. U.S. Nat. Mus., 1884, 
‘. 148 (Key West); Jordan, Proc. U.S. Nat. Mus., 1886, 45 (Havana). 

Perro colorado Parra, Descr. Dif. Piez. Hist. Nat. Cuba, 3, lam. 3, fig. 1, 1787 (Havana). 

ERodianse bodianus Bloch, Ichth., vii, 24, tab. 223, 1790 (from a irawie by Prince 
Maurice, the same used = Marcgrave). 

" Cossyphus bodianus Cuv.and Val., xiii, 103, 1839 (San Domingo; Porto Rico; Saint 
Thomas). Fs 58 
‘e Hanus verres Bloch, op. cit., tab. 255, 1791 (locality uncertain). 

%  Cossyphus verres Castelnau, Anim. Nouv, ou Rares, Amerique du Sud., Ichth., 27, 1855 
| _ a (Bahia; Rio Janeiro). 

Sparus falcatus Bloch, op. cit., tab. 258, 1791 (after a drawing by Plumier, made at 
a Martinique). 

Bodianus blochii Lacépede, Hist. N at., Poiss., iv, 279, 290, 1803 (after Bodianus bodi- 
rs anus Bloch). 


~ 


-Cossyphus pulchellus Poey, Memorias, ii, 208, 1860 (Havana); Giinther, iv, 1862 — 


a 
pit berg ae pai, 
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Har pe ceruleo-aureus Lacépdde, op. cit., 426, 427, tab. 8, fig. 2 (from the drawing 0 of 


Plumier, used by Bloch). | ° P 
Labrus semiruber Lacépede, op. cit., ili, 428 (Rio Janeiro, from notes a Commer- 
son). 


Habitat.—West Indian Fauna, north to Key West. 

Etymology: Rufus, yellowish-red. 

This handsomely colored fish is generally common in the West Indies. 
Our specimens are from Havana. 4 


~ 


28. HARPE ECLANCHERI. 


Cossyphus eclanchert Valenciennes, Voy. Vénus, Zool., 340, Poiss., pl. 8, fig. 2 (Gala 
pagos Isl.) (plates 1846; text 1855) ; Giinther, iv, 108, 1862. 


Habitat.—Galapagos Islands. 

Etymology: A personal name. 

This species is known from Valenciennes’ description and figure only. 
It much resembles Harpe rufa, apparently differing only in color. = 


29. HARPE TREDECIMSPINOSA. 


? Labrus iagonensis Bowdich, Excurs. Mad. and Porto Santo, 234, fig. 47, 1825 (Porta 

Praya); Cuvy. and Val., xiii, 100, 1839 (copied) (may be Lepidaplois scrofa). 
Cossyphus jagonensis Troschel, Weenie s Archiv., 229, 1866 (Cape Verde Islands). 
Cossyphus tredecimspinosus Gtinther, iv, 1862, 107 Godaltty unknown). 

Habitat.—Madeira and Cape Verde Islands. 

Etymology: Tredecim, thirteen ; spinosus, spined. 

This species is known to us see from the scanty description of Dr. 
Giinther. The very imperfect description of Labrus jagonensis appar- | 
ently belongs to some red fish of the Harpine, but it resembles Lepida- ~ 
plois scrofa about as much as the present species. The presence of 
thirteen dorsal spines in the original type is probably merely accidental. 


30. HARPE PULCHELLA. 


(copied). , 
Bodianus pulchellus Poey, Syn., 232, 459, 1868; Poey, Enumeratio, 105, 1875 (Havana). 
Habitat.— West Indies. 
Etymology: Pulchellus, pretty. 
This species is known to us solely through Poey’s descriptions, 


) 


Genus [X.—LEPIDAPLOIS. 


Lepidaplois Gill, Proc. Ac. Nat. Sci. Phila., 1862, 140 (awillaris). 
Euhypsocara Gill, op. cit., 1863, 322 (anthioides). 
? Gymnopropoma Gill, op. cit., 1863, 222 (bilunulata). 
TyPE: Labrus axillaris Bennett. 
Etymology: Aezts, scale; azdors, 6a simple cloak that fits the body.” ” 
We have not examined any of the typical species of this genus; neither 
of the two species which we refer to it have been studied by us and 


a 
Ne 
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- neither of the two have ever been properly described. All the Asiatic 
species allied to Harpe seem to have the soft dorsal and anal low, not 
- at all produced in a point, and this character may therefore be regarded 
as of generic value. The fins in Harpe scrofa seem to agree with those 
of H. axillaris. The form of the dorsal and anal in H. tredecimspinosus 
is not stated, only that the dorsal and anal do not reach the root of the 
caudal. It may, however, be a true Harpe. 


ANALYSIS OF EUROPEAN SPECIES OF LEPIDAPLOIS. 


a. [Snout pointed, its length 23 in that of head; preopercle serrate or entire; color 
bright red, lower parts and fins yellow; dorsal and anal spotted with brown; 
caudal plain; a large black blotch between the five anterior dorsal spines. D. 
ee US a, ao he ke = BCALOS 0-90-19. |. vine wed ase ee ce ce ce os wales os ce GR ORAg MEE 
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31. LEPIDAPLOIS SCROFA. 


q Labrus scrofa Cuv. & Val., xiii, 93, 1839 (Cape Verde; Madeira). 

_ Crenilabrus caninus Lowe, Proc. Zool. Soc., 1839, 84; Lowe, Trans. Zool. Soc., ii, 186, 

. and iii, 10 (Madeira). 
q Cossyphus scrofa Giinther, iv, 111, 1862. 

Habitat.—Madeira and Cape Verde Islands. 

Ktymology: Scrofa, an old hog, from the large canines. 

_ We know this species from description only. Its scales are smaller 

than in other species of ee eepion, but it probably belongs to that 

genus. — 


’ Genus X.—DECODON. 


“Decodon Giinther, Cat. Fish. Brit. Mus., iv, 1862, 101 (puellaris) 

_ TYPE: Cossyphus puellaris Poey. 

_ Etymology: 4éza, ten; odd, tooth, there being ten canines in the 
“mouth as in most Harpine. 

2 This genus contains but a single species, a small fish belonging to 
_ the West Indian fauna. It is closely related to Trochocopus and Harpe. 


ANALYSIS OF SPECIES OF DECODON. 


@; cheeks, opercles, and lower 
limb of preopercle scaly, the Beers: limb being naked; teeth uniserial; four 
canines in the front of each jaw; maxillary reaching alittle beyond eye, which is 
as wide as the interorbital space, shorter than snout; edge of preopercle minutely 
denticulated; caudal emarginate; ventrals not reaching vent; color, according 
to Poey, rose-red with three large red blotches; head with several pearl-colored 
streaks (yellow in life); a transverse one between the nostrils; two oblique ones 
running from orbit towards subopercle, and a broad one from angle of mouth to an- 
gle of preopercle; some yellow spots on sides of head; each scale on sides with a yel- 
low spot on its edge; fins mostly red, the soft dorsal and anal with four rounded 
____ yellow spots; several spots on spinous dorsal and caudal. Head 3} in length; 
_ depth 4; D. XI, 10; A. III, 10; scales 24-30-8.................-. PUELLARIS, 32. 


_ 4, Body moderately compressed, oblong ; head oblong; 
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32. DECODON PUELLARIS. 


Cossyphus puellaris Poey, Memorias Cuba, ii, 210, 1860 ( vag 
Decodon puellaris Giinther, iv, 101, 1862 (Bakbatoed): Poey, Synopsis, 332, 1868; 
Enh Enumeratio, 107, 1875 (Havana); Jordan, Proc. U.S. Nat. me 1884, 

45 (Pensacola); Cat. Fish, N, Am,, 1885, 98 (Pensacola). 

ach ae Indies. 

Ktymology: Puellaris, pretty, from puella, girl. a 
This small species is not uncommon at Havana. The two specimens — 
examined by us were taken from the stomachs of groupers in deep — 
water in the Gulf of Mexico. a 


Genus XI.—TROCHOCOPUS, 


Trochocopus Giinther, Cat. Fish. Brit. Mus., iv., 1862, 100 (opercularis) 
-Pimelometopon Gill, Proc. Ac. Nat. Sci. Phil., 1864, 58 (pulcher). 

TYPE: Trochocopus opercularis Giinther (Kast Indies). 

Etymology: 7pozos, wheel, or a runner; xézos, pain (?) weariness. 

This genus is close to Harpe, differing chiefly in tle naked dorsal 
and smaller scales. It is divisible into two well-marked subgenera on — 
the size of the scales, T’rochocopus and Pimelometopon. 


ANALYSIS OF AMERICAN SPECIES OF TROCHOCOPUS. 


a. Seales of moderate size, 45 to 50 in the lateral line. (Trochocopus). 
b. [Body moderately elongate; highest at the occiput in the adult male ; preopercle 
entire; cheeks and opercles scaly ; head compressed ; mouth large; canines 
4; posterior canine evident; a smaller one before it; a row of smaller teeth 
in each jaw behind the canines; spinous dorsal very low; second dorsal and ~ 
anal elevated; longest spine 2? in longest soft ray, the latter nearly equal to 
head; pectoral moderate, obliquely truncate; ventrals pointed, inserted be- 
hind pectorals; no scaly sheath at base of dorsal. Head 4; depth 4; D.- 
XII, 9; A. III, 12; scales 45 to 50; length m. .63; color uniform black, except — 
a large orange blotch above the pectoral fins.] ( Philippi.) 
MACULATUS, 33. 


33. TROCHOCOPUS MACULATUS. 
(PEJE-PERRO.) 


Dentex maculatus Perez, ‘‘ Estudio sobre los Escualos de la Costa de Chile,” about 
1886, p.11 (Valparaiso). 
Trochocopus canis Philippi, Sobre los Tiburones, etc., de Chile, 1887, 38, lam. vii, 
fig. 3 (Iquique). 
Habitat.—Coast of Chili. 
Kitymology : Latin maculatus, spotted. 
We know this species from the account given by Dr. Philippi. The 
fact that Dr. Perez curiously mistook this fish for a Sparoid does not 
justify Dr. Philippi in setting aside the specific name proposed by the 
latter. 


Report U. S. F. C. 1887.—(To face page 34.) Jordan. Labroid Fishes. PLATE IV. 
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aa. Scales small, about 60 in the lateral line. (Pimelometopon, Gill.) 

—¢ Body somewhat deep and compressed, the head 3 in length ; depth 3%; eye 
5 in head; snout rather blunt; caudal truncate, its rate anaes pro- 


Z duced and pointed in the adult; gill-rakers short and thickish; scales on 
; & breast small; preopercle serrulate in young. Color (males): hake dorsal, 
4 anal, and caudal fins, also the posterior part of body as far forward as vent, 
Zz purplish black; lower jaw white; the rest of body varying in tint from 
" clear crimson to blackish, with coppery or purplish luster; females dusky 
F rose-colored, with the black areas ill-defined or obsolete. D. XII, 10; A. 
" Spee ter OM neers Oa Sos cl ue hec ot oie doy) es ee ee PULCHER, 34. 
F ee. [Snout pointed; outer lobes of caudal noticeably produced as are also the soft 
3 dorsal and anal; preopercle entire. Color, red; a large, yellow blotch 
i above the pector: ae and a black one anteriorly on the spinous dorsal.] D. 


mite ern. elke slate. 62... ( Valenciennes) .. 3022.6 Aeees DARWINII, 35. 


34. TROCHOCOPUS PULCHER. (P.atr IV.) 
(CALIFORNIA REDFISH; FATHEAD.) 


- Labrus pulcher Ayres, Proc. Cal. Acad. Nat. Sci., i, 3, 1854 (San Diego). 

Semicossyphus pulcher Giinther, iv, 99, 1862 Gapied: 

 Pimelometopon pulcher Gill, Prod. Acad. Nat. Sci. Phila., 1864, 59; Jordan, Proce. 

bi U. S. Nat. Mus., 1880, 29 (San Diego); Jordan & ceThoet l. ¢., 4555 jonue 

a and Jouy, 1. ¢., 1881, 10 (Wilmington, Santa Barbara, Cal.). 

- Harpe pulcher Jordan & Gilbert, Proc. U. S. Nat. Mus., 1881, 278 (Ascension Island, 

a Lower California) ; Teams & Gilbert, Syn. Fish, N. mas 1883, 602. 

_ Trochocopus pulcher Rosa Smith, Proc. .U. S. Nat. Mus., 1883, 233 (Todos Santos) ; 
Jordan, Cat. Fish. N. Am., 98, 1885; Jordan, Nat. Hist. Aquat. Anim., 275, 
1885 (Point Conception to Cerros Island). 

_ Habitat.—Coast of southern California, from Point Conception to 

_ Cerros Island. . 

Etymology: Pulcher, beautiful. 

_ This large and handsome fish is very common on the coast of southern 

_ California, and it is taken in enormous numbers in the kelp of the coast. 

It is taken chiefly by the Chinese, with hook and line. It is salted and 

dried by them. Itreaches a weight of 12 to 15 pounds. The male is 

- quite differentin color from the female, and the old specimens, as usual 

_ with large Labroids, have the forehead surmounted by a mass of fat. 

The specimens before us are from San Diego. 
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35. TROCHOCOPUS DARWINII. 


Tt 


Galapagos). 

Trochocopus darwiniit Giinther, iv, 100, 1862 (copied). 
_ Pimelometopon darwinii Gill, Proc. Acad. Nat. Sci. Phila., 1864, 59. 

_ Labrus aper Valenciennes, Voy. de la Vénus, Zool., 338; Poiss., pl.8,f.1 (Galapagos 
e Island) (text, 1855; plates, 1846). 

Habitat.—Galapagos Islands. 

_ Ktymology: Named for its discoverer, Charles Darwin. 
_ This species is known to us from descriptions only. It is evidently 
_ Very closely related to 7. pulcher, differing from the latter chiefly in 
— color. 
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Genus XI. —GRAUS. 


Graus Philippi, Sobre los Tiburones y a Otros Peces de Chile, 1887, 41 (nigr ze 
TYPE: Graus nigra Philippi. 


Etymology: I'pdos,anold woman; the word corresponding to the Span- 7 


ish vieja. : 


This genus is based on a single species, found on the coast of Chili. — 
Itis evidently very close to Trochocopus. ~a 


ANALYSIS OF SPECIES OF GRAUS. 


a. [Body moderately elongate; anterior profile regularly curved; head compressed, 
formed as in Trochocopus maculatus; preopercle entire; soft dorsal and anal sim- 
ilar, the soft rays just twice the height of the longest spines, 24 in head; scales 
moderate, smaller than in Trochocopus maculatus; forehead scaly (?) ; opercles 
with small scales; no scales on sheath at base of dorsal; canines large, # on each 
side; no posterior canine; a second row of small teeth behind the main row in 
each jaw; (gills 4); pectorals rounded; ventrals pointed, inserted behind pecto- 
rals; color dusky, each scale with a black spot at its base so that the fish appears 
reticulate; D. XIII; length m. .58; depth m. .12; head m. .135.] ( Philippi.) 

NIGRA, 36. 


36. GRAUS NIGRA. 
(ViEJA NEGRA.) 


Graus nigra Philippi, Sobre los Tiburones, etc., 1887,40 (Navidad, Chili). 
Habitat.—Coast of Chili. 
Etymology: Latin niger, black. 
This species is known only from the scanty description of Dr. Phi- 
lippi, condensed above. 


f 


Genus XIII.—CLEPTICUS. 
Clepticus Cuv. & Val., Régne Animal, Ed. ii, 1829, 201 (genizara). ; 
TYPE: Clepticus genizara Cuvier. 


Etymology: Aiexzixoc, one inclined to steal; a name given to recall — 
the affinity of the genus to Hpibulus, from exBovdos, insidious, its Dutch 


name in Molucca being de Bedriger. 
This genus contains a single species, a singular-looking Labroid fish, 


inhabiting the West Indian waters. It is remarkable for the close squam- [ 
ation of its head and fins, as well as for the feebleness of its dentition. — 


ANALYSIS OF SPECIES OF CLEPTICUS. 


a. Body robust, considerably compressed, depth 2% in length, head 33; four rows of — 
scales on cheek; pectorals falcate, slightly longer than head; dorsal and anal — 
completely enveloped in a scaly sheath; produced soft rays of both fins naked — 
except at base; produced ray of dorsal nearly as long as head; color in spirits — 
reddish-brown anteriorly as far back as an irregular line connecting ventrals and — 


last ray of dorsal fin, becoming coppery below, posteriorly insensibly pee 
greenish marbled with verdigris green ; D. XII, 90; A. III, 125; scales 5-35-9. 


GENIZARA, 3.4 4 


> 
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37. CLEPTICUS GENIZARA. 


(GENIZARA. ) 


 Rabirrubia genizara Parra, Dif. Piezas de Hist’ Nat. Cuba, 44, pl. 21, f. 1, 1787 (Ha- 
vana). 

a _ Clepticus genizara Cuvier, Régne Animal, Ed. ii, 1829, 201 (after Parra); Cuv. & Val., 

{ xiii, 367, pl. 377, 1839 (Antilles) ; Giinther, iv, 112, 1862 (Jamaica) ; Péay 
a . Repert., i, 370, 1866; Poey, Synopsis, 332, 1868; Poey, Enumeratio,107, 1875 

9 (Havana) ; Jordan, Proc. U.S, Nat. Mus., 1886, 45 (Havana). 3 


Habitat.—West Indies. 

_ Etymology: Spanish genizara, janissary ; from its gay coloration. 
_ This species seems to be rather rare in the West Indies. We have a 
“single specimen nearly a foot long, from Havana. 


a Genus XIV.—PSEU DOLABRUS. 


_ Pseudolabrus Bleeker, Proc. Zool. Soc. London, 1861, 413 (rubiginosus) 
_ ?Labrichthys Bleeker, 1. c., 415 (cyanotenia). 
Type: Labrus rubiginosus Schlegel. 

Etymology: Yevdys, false; Labrus, an allied genus. 

A single species of this East Indian genus occurs on the Pacific coast 
_ of South America. Dr. Giinther unites Labrichthys with Pseudolabrus, 
not regarding either the single (instead of double) row of teeth on the > 
- lower pharyngeal or the slight sheath of scales at the base of the dor- 
sal in the former group as of generic value. In any case, the name 
: Pseudolabrus has priority, and it is to that group that our species ap- 
parently belongs. 


ANALYSIS OF AMERICAN SPECIES OF PSEUDOLABRUS. 


a. [A small posterior canine; four rows of small scales on cheeks below the eye; a 
small blue spot on the upper part of the base of pectoral; edges of the scales paler 
than the middle; pectorals bright yellow ; dorsal generally dull indigo blue. D. 
Pee Ae Lk, 10s scaleso—eo—o, |. (Steindachner.) ....-.cssces-mccde GAYI, 38. 


38. PSEUDOLABRUS GAYI. 


_ Labrus gayi Cuv. & Val., xiii, 97, 1889 (Juan Fernandez); Guichenot, in Gay, 
: ““ Hist. Chil., Zool., ii, 299, lam. 8, f. 1.” 

\  Labrichthys gayi Gusther, oe 115, 1862 (copied); Steindachner, Ichth. Beitr., ii, 19, 

q 1875 (Juan Fernandez; Chili). 


 _Habitat.—Coast of Juan Fernandez and Chili. 
_ Etymology: Named for Claude Gay, author of a history of Chili. 
____-We know this species from the scanty published descriptions. 


i “Genus XV.—JULIS. 
_ ?Coris Lacépéde, Hist. Nat. Poiss., iii, 96, 1802 (aygula). 
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TYPE: Labrus julis Linneus. : 

Ktymology: ‘Jovdts, name of some red Labroid, from ?o», violet. 

This genus, as now restricted, contains some half dozen species of the’ _ 
eastern Atlantic and the East Indies. We have not been abletostudy 
critically many of the foreign species referred to Coris. It seems to us 
that the type of the latter genus, Coris aygula, with 60 scales in the lat- — 
eral line and weak or wanting posterior canines should not be con- — 
_ generic with Julis julis, but is related rather to the group called Her- — 
micoris by Bleeker. Pseudocoris Bleeker and Hologymnosus Lacépéde, 
referred by Giinther to Coris, seem to be distinct genera. 

The name Julis, used for the group here called Thalassoma by Giin- 
ther and Bleeker, was originally based by Cuvier on Labrus julis, and 
it was further explicitly restricted to this species by Swainson, who de- | 
clared that Julis mediterraneus Risso (Labrus julis L.) is the Julis of 
the ancients. 


| 


ANALYSIS OF EUROPEAN SPECIES OF JULIS. 


a. Male with the anterior spines of the dorsal elevated, flexible, nearly half length of 
head; females with the spines subequal, slender, but more or less pungent; 
body elongate, somewhat compressed, covered with small scales, the head naked ; 
canine teeth 4, the outer pair smaller; caudal fin subtruncate; male brown 
above, a broad red band (whitish in spirits) with serrated edges from the eye 
across opercle to upper part of base of caudal; below this a brown band, its 
upper edge jagged, its lower fading into the color of the belly; this band on the 
head is bounded below by a dark line, but fades into the pale band above; an ~ 
oblong jet-black blotch about as long as head immediately behind pectoral, its 
upper edge along lower edge of red band; ajet-black spot on tip of opercle; 
front of spinous dorsal black, the long spines tipped with white; dorsal whitish, 
with one or two grayish longitudinal streaks; anal pale; caudal pale, sometimes 
with very faint oblique streaks; sometimes the pale lateral band wanting and ~ 
the body marked with dark cross-streaks (var. speciosa); female pale, with a 
dusky lateral shade from snout through eye to base of caudal; sometimes a — 
narrow streak below this; jet-black spot on opercle present; fins pale, unmarked ; 
young males sometimes with the upper half of the body dark, the lower from the — 
level of the eye abruptly pale; the opercular spot present in both sexes at all — 
ages. Head 3} in length; depth 44; D. IX,12; A. III, 12; scales 3-75-25; verte- — 
ifere BA 5 eee oe Taira made. eee SULIS, 39, | 


wo 


39. JULIS JULIS. 


(RAINBOW WRASSE; DONCELLA.) 


Labrus palmarius varius Artedi, Genera 34, Syn. 53, 1738. - 

Labrus niloticus Hasselquist, ‘‘ Iter Palwstinum, 1757, 346,” (Egypt). (Pre-Linnean.) 

Labrus julis Linneus, Syst. Nat., ed. x, 1758, 264 (after Artedi) (and of copyists). 

Coris julis Giinther, iv, 195; eect gain ive: Ichth. Bericht. 1868, 35; Day, British 
Fishes, 269 (and of many recent writers). ; 

Labrus niloticus Linneus, Syst. Nat., ed. x, 1758, 286 (after Hasselquist). 

Labrus perdica Forskal, Descr. Agnes; 34, 1775 (Darataneplen: a 

Labrus subfuscus Bloch & Sineiter Syst. Ichth., 1801, 28 (after Gronow ; Mediter-4 

ranean). 3 
Labrus giofredi Risso, Ichth. Nice, 1810, 228 (female). 
Julis giofredi et vars. argentata et fuscoviolacea Risso, Eur. Mérid., 1896. 


a 


ye ee ee PP A we . 2 aT a Si 7 
Di. Ae ee eee? “ Le : ‘ 


eae 


REVIEW OF THE LABROID FISHES. 637 


4 ‘ ha giofredi Cuv. & Val., xiii, 371, pl. 385. : 


—Coris giofredi Giinther, iv, 196. 
--? Labrus doncella Rafinesque, Caratteri, 1810, 39. 


4 . Labrus cettii Rafinesque, Indice, 1810, 54. / 


Julis mediterranea Risso, Eur. Mérid., iii, 309, 1826 ; and of some authors. 


-Julis mediterranea vars. viridula et pallidula Risso, 1. c. 


Julis speciosa, Risso, 1. c. 311. 
Julis speciosa var. wnicolor, Risso, 1. c. 


__— Julis vulgaris Fleming, British Animals, 1828, 210; Cuv. & Val., xiii, 361. 


” 
ma 
. 


‘* 


_ color of specimens. Our specimens are from Palermo and from the 
_ shores of France. 


Julis festiva Cuv. & Val., xiii, 374, 1839. 


| _ Julis melanura, Lowe, Trans. Zool. Soc. London, iii, 12 (Madeira). 


_ Habitat.—Shores of southern Europe, north to England. 
Etymology: /ovi:s, ancient name of some small violet-colored fst, 


from /oy, violet. 


This beautiful little fish is generally common in the waters of south- 

ern Europe and the Madeira Islands. The females were for a consider- 

_ able time thought to represent a distinct species Coris (or Jults) giofredt. 
Besides this sexual variation, there is much individual variation in the 


td 


Genus X VI.—LEPTOJULIS. 


4 Leptojulis Bleeker, Proc. Zool. Soc. London, 1861, 412, cyanopleura. 

 TypE: Leptojulis cyanopleura Bleeker. 

Etymology: Aeztés, slender; Julis, an allied genus. 

This genus consists, so far as known,of three species of brightly 
_ colored Labroids, two of them found in the Kast Indies, the other on 
the west coast of South America. 


- 


es 


ia 


uf 


ae ANALYSIS OF AMERICAN SPECIES OF LEPTOJULIS. 


ia 
~ 


. a. [Four rows of scales between the lateral line and first dorsal spine; two anterior 


canines in upper jaw much longer than the outer ones; outer canines of lower 
jaw little longer than the inner ones, which are somewhat shorter than the 
opposite ones of the upper jaw; caudal rounded, the outer rays somewhat pro- 
longed; general color brownish yellow; a large (in some specimens small) blotch 
under the fifth scale of the lateral line, this blotch being surrounded by a blue 
shade or by blue dots; a second blotch on and partly over the last scale of the 
lateral line ; several blue radiating lines about the eye ; on the cheeks and opercle 
a brownish wave-like lines, with single golden red spots and dashes upon the back 
_ of head and the upper part of the opercle; dorsal plain golden white, colored 
like the anal; the latter with the longitudinal faint narrow brownstripe; caudal 


st is he 


= -__ yellowish green, a bright red stripe running over the center of each row of scales. ] 


D. IX, 11; A. III, 11; scales 4-27-9. (Kner and Steindachner) .... BIMACULATUS, 40, 


a 40. LEPTOJULIS BIMACULATUS. 


= E Leptojulis bimaculatus Kner and Steindachner, Neue Fische aus dem Museum Godef- 


z froy, Hamburg, 23, 1866 (Chili). 
Habitat.—Coast of Chili. 
_ Etymology: Bimaculatus, two-spotted. 


3 This species is known from the original description only. 
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Genus XVII.—_HALICHGRES. 


Halicheres Riippell, Neue Wirbelthiere, Fische, 16, 1835 (bimaculatus, etc.) (not 3 
preoccupied by Halicherus, a genus of eee i 

Platyglossus species Giinther, and most recent authors; probably not identical with - 
Platyglossus Bleeker, Proc. Zool. Soc. London, 1866, 411 (marginatus). zm 

Ichthycallus Swainson, Nat. Hist. Class’ Anim., ii., 1839, 232 (dimidiatus, etc., a 
confused jumble of species). 

Cheerojulis Gill, Proc. Ac. Nat. Sci. Phila., 1862, 142 (substitute for Halicheres). 

TYPE: Halicheres bimaculatus Riippell. 

Ktymology: ’Adc, the sea; yotpos, hog. 

I adopt the genus Halichwres as defined by Bleeker, and in a sense — 
somewhat narrower than that in which it is taken by Dr. Giinther. I — 
separate from it Platyglossus (marginatus). The dorsal in Platyglossus — 
has a scaly sheath at its base somewhat as in the genus Harpe. The © 
anterior canines in Platyglossus are 3. In Giintheria (ceruleovittata) — 
the upper part of the opercle is scaled and the canines are $._ In Hemi- 
tautoga (centiquadra) there are two rows of small scales on the cheeks, t 
as well as on the opercles above. In Macropharyngodon (geffroyi) the 4 
strongest marked of the various genera of Bleeker, which Giinther has — 
united with Platyglossus and Halicheres, the lower pharyngeals are very 4 
small, provided with but three teeth, of which the middle one is — 
quite large. In Macropharyngodon, the canines are small, $ in number. — 
All the American species now referred to Halicheres have the anterior | 
canines 2. The East Indian species have the teeth $, except in two or 7 
three species, in which the teeth are 4. The American species may — 
properly be held to constitute a subgenus, or perhaps even a distinct 
genus, for which the name Ichthycallus, based in part on Halichwres 
dimidiatus, may be retained. J 

Most or all of the species of Ichthycallus have three anal spines, while © 
in Halicheres the usual number is two. q 

Should the name Halicheres be regarded as preoccupied by the sim- 
ilar name Halicherus, this genus may be called Ichthycallus or Chero- 
julis. . 


ANALYSIS OF AMERICAN SPECIES OF HALICHGRES. 


I. Anterior canines {; anal spines three; American species (Subgenus Ichthycallus 
Swainson). 3 

a. Caudal fin very slightly concave, truncate when spread open, the outer rays 
longer than the middle ones; body deep and compressed ; the 

depth about 2% in the length; ventral fins filamentous, the 

outer ray produced, more than twice as long as inner ray; 

scales before dorsal not crossing the middle line, in about five’ 

series. q 

b. Side below spinous dorsal without dark cross-bar ; general color bluish ( ¢) 1 cr 
bronze (?) with many sky-blue spots, most distinct poste- 

riorly; sky-blue spots and streaks on head; a stripe passing” 

_ through upper part of eye ; fins with blue stripes ; a dark axil- 

lary spot ; end of pectoral dusky .,.. e«»s «rss ese ADIATUS, 41. 
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bb. Side below spinous dorsal with a very broad, blackish cross-bar. 
c. General color bluish or olive; dark cross-bar obscure, running from middle 
of spinous dorsal to the space between ventrals and vent; be- 
hind this a pale yellowish bar; head and anterior region with 


P: ; round pale bluish spots, which extend on back and on the dark 
a bar; dorsal bluish at base, yellowish above, with regular blue 
g spots ringed with darker ; a narrow blue margin along edge of 


fin ; caudal with obscure round bluish spots; anal like dorsal ; 
pectorals and ventrals plain... ...2....-......- NICHOLS], 42. 
cc. General color red; dark cross-bar conspicuous from the fourth to seventh 
dorsal spines downwards to middle of sides; scales of sides 
each with a vertical blue line, those anteriorly margined with 
violet ; sides of head with blue lines and spots; dorsal and 
caudal orange, the former with oblique broken lines of blue, 
the latter with a few blue spots at base ; anal violet, then yel- 

3 lowish, then margined with blue, with a blue median line and 

EB 1 broken blue lines at base; other fins pale. Head 3} in length; 

q canines strong, scales on nape in 5 or 6 series, not crossing the 

C median line; caudal very slightly emarginate; outer ray of 

ventrals twice inner ray and reaching vent.....SELLIFER, 43. 

aa. Caudal fin rounded or subtruncate; the outer rays not produced, shorter than 
the middle rays. 

d. Scales before dorsal reduced in size, extending across the median line, and 
in 10 to 13 rows; ventral short, its rays not filamentous; snout 
rather blunt; body moderately elongate, the depth 33 in length; 
color olivaceous, with some blue and bronze markings; males 
with a broad indigo-blue cross-band behind pectorals; females 
with inky spots on the scales of the upper posterior part of 
back; pectorals yellow, witha black axillary spot. 

SEMICINCTUS, 44, 

dd. Scales before dorsal large, in 4 to 6 rows, not crossing the median line; 
snout moderately pointed. 

e. Ventral fins with the outer rays produced, more than twice the length 
of the inner. 

f. Sides without conspicuous dark lateral band and with a distinct dark 
. vertical bar, extending downward from spinous dorsal; axil- 

lary spot obscure ; body rather elongate, the depth about 3%in 
length; profile not steep; posterior canines rather small; 

3 head with black streaks and spots above; caudal sharply 

Pe ee rea, 2 aloe =o =~ \Srao'~'asl'niaw shamiale a aieen GARNOTI, 45. 
ff. Side with a broad blue-black lateral band extending from eye to tip 
of caudal; the back above this dark brown or bluish; spinous 
dorsal fin with no conspicuous biack spot; a dark blue stripe 
from eye to nape; fins mostly blue-black with pale edgings; 
middle and base of caudal dusky; tip of pectoral dusky; 
profile rather steep; body rather robust, the depth 34 in 
POMPE SAta ds ivdlss On chwe Fede oss aoe ae DIMIDIATUS, 46. 
ee. Ventral fins with the outer ray not produced, itslength not more than 
half that of inner rays; side with a dark lateral band; species 
of small size. 

g. Spinous dorsal with a conspicuous blue-black spot between the fifth 
and seventh spines; body not very slender, the depth 34 in 
length; a dark band from snout through eye to opercle, the 
lateral band on side broader than eye and placed a little above 
the opercular band, the lateral band extending nearly to tip 
of caudal ; no second dark band below it: a faint dark spot 
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oa last dorsal ray and one pages of pestorkunceee ) 

or three narrow bluish-white stripes across cheek; ‘‘t 

bluish bands across nape” (not shown in ietpeeteeee body 

and fins in life with bright colors which fade in alcohol. iz sé 
MACULIPINNA, 8 

9g. Spinous dorsal pale, the black spot very small or wanting; body 
slender, the depth 4 in length; opercle with a conspicuous black : 

spot; a blue-black band from/snout through eye and across 
opercles to base of caudal, not extending on the fin; a narrower — 

and fainter band from lower base of pectoral to above anal, — 

these bands growing fainter with age and sometimes disap- — 
pearing, the lower always wanting in the adult; no axillary — 

spot; no distinct bands across cheek; fins mostly pale, with — 
bright red and blue colors in life, young specimens and deep | 
water specimens often showing a black spot at base of caudal, — 
and sometimes a dark spot near middle of dorsal with some- | 
times a larger one at the base of its last ray ; angles of caudal — 
black in adult; lower pharyngeals T-shaped,the anteriorlimb — 
WOPy BUOMK cic na ldan ate bee pa eee eee BIVITTATUS, 48. — 


aaa. Caudal fin double-concave, the median portion convex, the outer rays more or — 
less produced in the adult (the fin rounded in the young); scales ~ 
before dorsal in six or seven rows, not crossing the median line. — 

h. A round blue-black spot on lateral line below fourth and fifth © 
dorsal spines, the spot larger than eye; no spot behind eye; — 
ventrals with the outer ray little produced, not reaching nearly — 

to tips of pectorals; body rather stout, the depth about 33 in — 
length; profile steep; snout moderately pointed; no axillary — 
spot; color olive, blue spots on the scales posteriorly, whitish — 
spots anteriorly; four or five pale blue wavy lines on side of © 
head, the lower broadest} a pale yellowish area behind pec- — 
toral with horizontal blue streaks; dorsal and anal each with — 

a brown longitudinal stripe; caudal (in ¢) blackish ete e 
with blue streaks; a white stripe along each outer ray. 
DISPILUus, 49, 

hh. A distinct blue-black spot close behind eye; ventrals with the 
outer rays scarcely filamentous, about reaching tips of pec- 
torals. , 

i. Tubes of pores of lateral line distinctly branched, the branches — 
usually three in number; body moderately slender, the depth — 

a little less than length of head, and 3% to 4 in body; head 

32; snout not very sharp, the anterior profile of head steep and 
slightly convex; snout 2# in head measured along the axis; 
eye 1% in snout; pectoral shortish, 13 in head; color in spirits, 
olivaceous, with traces of three darker cross-bands; dark spot 
behind eye large, with a distinct golden spot above it in some 
examples; a round black spot at base of last ray of dorsal; 
fins all pale in spirits, the anal edged with bluish; a bluish cross” 

bar on base of pectoral .. -..... 2... .5.. -.'s< 25 e0Fk OBYI, OUm 

ii. Tubes of pores of lateral line all giteple or very nears SO, not 
trifid; body very slender, the depth much less than length of. 
head, 44 in body ; head 32; snout very sharp, the anterior pro- 

file of head straightish and not steep ; snout 24 in head; eye 

2 in snout; pectoral moderate, 12 in head’ color, in spirits, 
pale, unmarked, except for the small black spot behind eye; : 

in life, olivaceous; a row of round sky-blue spots along eack 
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side of back; a broad band-like area of orange mingled with 
violet spots along sides backward from head to middle of body, 
the lower edge of this band serrate; below this a pale violet 
band darker behind; still lower a yellow stripe ; lead oliva- 
| ceous, marked with blue; preorbital scarlet, with three violet 
i stripes; opercles bright red, with three violet stripes, the post- 
s ocular black spot in the uppermost ; dorsal and anal orange and 
yellow, with blue spots; caudal with convergent bands of or- 
ange forming reticulations around blue spots..CAUDALIS, 51. 


41. HALICHGSRES RADIATUS. 


(PUDDING-WIFE ; DONCELLA ; PUDIANO VERDE. ) 


ee Se ee 
- : 


: Pudiano verde Marcgrave, Hist. Pisce. Brazil, 146, 1648 (Brazil; on a drawing by Prince 
Maurice of Nassau). 

Bev oculo radiato (Pudding-wife) Catesby, Nat. Hist. Carol., ii, 12, tab. xii, fig. 1, 

1743 (Bahamas). 

Labrus radiatus Linneus, Syst. Nat., Hd. x, 288, 1758 (based on Catesby). 

Platyglossus radiatus Giinther, Cat. Fish. Brit. Mus., iv, 163, 1862 (copied); Jordan, 

4 Proc. U. 8S. Nat. Mus., 135, 1884 (Key West); Jordan, Proc. U. S. Nat. Mus., 

194, 1884 (identification of Catesby’s figure) ; Jordan, Bull. U. 8. Fish Com., 

78, 1884 (Key West); Jordan, Cat. Fish. N. Am., 98, 1885; Jordan, Proc, 

: U.S. Nat. Mus., 45, 1886 (Havana). 

Cherojulis radiatus Gouda. Bull. U. 8. Nat. Mus., v, 35, 1875 (Bermudas). 

Doncella Parra, Desc. Dif. Piez. Hist. Nat. Guba, 95, lam. 37, fig. 1, 1787 (Havana). 

Labrus brasiliensis Bloch, Ichth., taf. 280, 1792 (Brazil; on a dratie by Prince Mau- 

: rice of Nassau, of the Pudiano verde); Bloch & Schneider, Systema Ich- 

4 thyol., 242, 1801 (copied). 

Chlorichthys brasiliensis Swainson, Class. Fish., etc., 232, 1839 (name only). 

Julis crotaphus Cuvier, Régne Anim., Ed. ii, 1828 (based on Doncella of Parra; no 

description). 

Julis cyanostigma Cuv. & Val., Hist. Nat. Poiss., xiii, 391, 1839 (Martinique). 

Platyglossus cyanostigma Giinther, Cat. Fish. Brit. Mus., iv, 161, 1862 (Caribbean Sea); 

Cope, Trans. Am. Phil. Soc., 464, 1871 (St. Groin: Giinther, Shore Fishes, 

Challenger, 4, 1880 (St. Paul’s Rocks, mid-Atlantic). 

Cherojulis cyanostigma Poey, Synopsis Pisc. Cub., 334, 1868 (Havana) ; Poey, Enumer- 

atio, 1875, 107 soe rae 


J 


s radiatus Jordan & Hughes, Proc. U.S. Nat..Mus., 1886, 59 (Key West; 
. Havana). 

| Habitat. —West Indian fauna; Florida Keys to Brazil. 

3 - Etymology : Radiatus, ae. 

, This is the largest in size of the American species of this genus, and 
one of those most readily recognized. It has been well described by 
Professor Goode, who has noted the variations due to age, and by Pro- 
fessor Jordan (Proc. U. S. Nat. Mus., 1884, 194), who has indicated the 
“several variations in the adult. 

_ This species is evidently the Pudiano verde of Marcgrave, the Pud- 
ding- wife of Catesby, and the Doncella of Parra. 

Pm OH. Mis, 133-41 
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The Labrus radiatus of Linneus, in the tenth edition, is based sole hes: 
on the pudding-wife* of Catesby. The Linnean name, radiatus, must — 
therefore be taken for this species. In the twelfth edition the Labrus 
radiqtus disappears, and the pudding-wife appears as a doubtful syn- "3 
onym of a Sparus radiatus, which is based on a specimen of H. bivittatus — B- 
sent by Dr. Garden from South Carolina. = 

The Labrus brasiliensis of Bloch is a fairly good figure of the female 4 
of this species, except that the coloration is made bright yellow and 
orange, rather than olive and bronze. 

The Juliscrotaphus of Cuvier is based solely on a reference to Parra’s — 
Doncella, and must therefore be referred to this species, although the 
fish subsequently described as Julis crotaphus by Valenciennes seems — 
to be H. Poeyt. The names cyanostigma, patatus, and principis are re- — 
garded by Goode as referring to different stages in the growth of this — 
species. This view seems to be correct, and we may add opalina also as ; 
apparently the adult female. - a 

The specimens of this species examined by us are all adult (15 to 183 
inches long) and are from Key West and Havana. 


42. HALICHGSRES NICHOLSI. 


Platyglossus nicholsi Jordan & Gilbert, Proc. U.S. Nat. Mus., 1881, 231 (Braithwaite — 4 
Bay, Socorro island) ; Jordan & Hughes, Proc. U.S. Nat. Mus., 1886, 61. 

Habitat.—Islands of the west coast of tropical America, Revilla- 
Gigedos and Galapagos. 

Etymology: Named for Capt. Henry E. Nichols, U. S. Navy. 

This species was first described from a single specimen from Socorro 
Island. A second and larger example, 133 inches long, taken by the ‘ 
Albatross at Charles Island in the Galapagos, shows the original color- — 
ation better than the type. This species is the Pacific representative of 4 
Halichewres radiatus. Other specimens have been since obtained at the — 
Revilla-Gigedos by Dr. Gilbert. 


es 


43. HALICHGSRES SELLIFER. 


Halicheres sellifer Gilbert, Proc. U. 8S. Nat. Mus., 1890 (Clarion Island), ; 
Habitat.—Revilla-Gigedos Islands. 4 
Etymology: Sella, saddle; fero, I bear. 4 
This handsome species is eee from a single specimen 11 mehes long, 

taken by Dr. Gilbert at Clarion Island 
It is closely related to H. nicholsi, differing chiefly in its red color, a 

hue which is rare in the present genus. 


— 


* This name ‘‘ pudding-wife ” still used by the fishermen of the Florida Keys and the — 
Bahamas, seems to be a remarkable compound of the Portuguese ‘‘ Pudiano” (from — 
pudor, modesty) the name of the brighter colored Labroids in Brazil, and “ old-wife” 
or ‘‘ Vieja,” a name given to some of the Scaroid fishes in the West Indies and as ‘ ‘old- 
wife” to the larger Labroids in England, ; 
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44. HALICHG:RES SEMICINCTUS. 


(KELP-FISH ; SENORITA. ) 

Julis semicinctus Ayres, Proc. Cal. Acad., 32, 1859 (Cerros Island; male). 

Platyglossus semicinctus Giinther, Cat. Fish: Brit. Mus.. iv, 161, 1862 (copied) ; Stein- 
dachner, Ichthy. Beitriige, v, 151, 1876 (San Disa ; Jordan & Gilbert, Proc. 
U.S. Nat. Mus., 455, 1880 (San Pedro); Jordan & Gilbert, Proc. U. S. Nat. 
Mus., 10, 1881 (Wilmington, Cal.) ; Jordan & Gilbert, Proc. U. 8S. Nat. Mus., 
52, 1881 (Santa Catalina, San Pedro); Jordan & Gilbert, Synopsis Fish. N. 
Am., 603, 1883; Jordan, Cat. Fish. N. Am., 99, 1885; Jordan & Hughes, Proce. 
U.S. Nat. Mus., 1886, 60 (San Diego). 

Cherojulis semicinctus Gill, Proc. Ac. Nat. Sci. Phil., 223, 1863 (no description). 
Habitat.—Lower California fauna; Los Angeles to Cerros Island. 
Etymology: Semicinctus, half-banded. 

This species reaches a length of about a foot. It has been described 
with sufficient accuracy by Steindachner and by Jordan & Gilbert 
(Synopsis). The coloration is comparatively plain, but that of the 
female is notably different from that of the male. 

The specir:en before us is from San Diego. 


45. HALICHGSRES GARNOTI. 


| Julis garnoti Cuv. & Val., xiii, 390, 1839 (Martinique); Guichenot in Sagra, Hist. de— 
Cuba, 218, about 1855 (Havana). 

Platyglossus garnoti Giinther, iv, 162, 1862 (Martinique) ; Jordan, Proc. U.S. Nat.Mus., 
45, 1886 (Havana); Jordan & Hughes, 1. c., 1886, 61 (Havana); Jordan, Proce. 
U.S. Nat. Mus., 1886, 541 (Martinique ; types of Julis garnoti). 

Julis cinctus Poey, Mem. Cuba, ii, 211, tab. 18, fig. 19, 1860 (Havana). 

Cherojulis cinctus Poey, Synopsis, 334, 1868 (Havana); Poey, Enumeratio, 103, 1875 

d (Havana). 

 Julis ruptus Poey, Mem. Cuba, ii, 212, tab. 13, fig. 20, 1860. 

 Cherojulis ruptus Poey, Synopsis, 334, 1868 (Havana). 

 Platyglossus ruptus Cope, Trans. Am. Phil., Soc., 464, 1870 (St. Croix). 

Habitat.—West Indian fauna. 
Ktymology: Named for M. Garnot, a collector at Martinique. 

- Of this small species we have but two specimens, each about 8 inches 

long, from Havana. Poey notes that this species varies much in color- 

3 markings, and includes in his Enumeratio his Julis ruptus as a synonym 

of Julis cinctus. The types of Julis garnoti examined by us in Paris 

belong to the same species. 

- The life coloration in our specimens of H. garnoti was as follows: 

_ Head olive, shaded with brown; bright violet-blue on the lower jaw ; 

dark violet dots and streaks behind and above eye; shoulders deep 

| _yellow-olive ; behind this a blackish cross-band, behind which the back 

_ and the base of the dorsal is a rich maroon-crimson; body below this livid 

' purplish, shaded with olive. Spinous dorsal olive, with blue dots ; soft 

_ dorsal bluish, banded with bronze and edged with dusky ; caudal bluish- 

_ gray, with sharply-defined, narrow, bronze bands; anal olive-reddish, 

_ with streaks of crimson, violet, and blue; pectorals light reddish, their 

tips black ; axil violet; ventrals pale ; ‘ diffuse dusky spot at copes 

pease of caudal. 


644 REPORT OF COMMISSIONER, OF FISH “AND J FISHERIES. Tel 2 - 
46. HALICHGRES DIMIDIATUS. 

?Labrus cyanocephalus Bloch, Ichthyol., pl. 286, 1791 (Museum of Sich. 5 

Julis dimidiatus Agassiz, in Spix, Pisce. Braz., 96, pl. 53, 1829 (Brazil) ; Cuv. & pas 
xiii, 407, 1839 (Martinique; Brazil). 

Ichthycallus dimidiatus Swainson, Class. Fish, etc., 232, 1839 (name only). 

Platyglossus dimidiatus Jordan, Proc. U. S. Nat. Mus., 45, 1886 (Havana); Jordan 
& Hughes, |. c., 1886, 61 (Havana). 

Julis internasalis Poey, Maa Cuba, ii, 421, 1860 (Havana). 

Platyglossus internasalis Giinther, Cat. Fish. Brit. Mus., iv, 164, 1862 (Caribbean Senn; 
Cope, Trans. Am. Phil. Soc., 463, 1870 (St. Martin’ 8). 

Cherojulis internasalis Poey, Synopsis, 334, 1868 (Havana); Poey, Enumeratio, 108, 
1875 (Havana). 

Habitat.—West Indian fauna; south to Brazil. 

Etymology : Dimidiatus, baleen the upper half of the body being 
colored differently from the lower. 

There seems to be no reason for regarding the Cuban internasalis as 
different from the Brazilian dimidiatus, the alleged differences in color 
being due to defects in descriptions. A specimen before us from Bahia 
shows the band from eye to nape very distinctly. It is broader behind 
and edged with darker blue. We have also examined a smaller speci- 
men from St. Lucia. Two male specimens of H. dimidiatus from Havana 
are each about 15 inches in length. In life they showed the following 
coloration : 

Deep light olive-green on head and back, the head bluer, then a 
broad lateral band of deep indigo, below this light clear green, then 
darker bluish-green; clear blue on lower jaw below and clear greenish- 
blue on lower part of cheek ; lateral band becoming faint on head; a 
dark streak along profile from snout to nape; a dark bluish band up- 
ward and backward from eye to nape, rather conspicuous, narrowed ~ 
posteriorly; dorsal indigo, edged with sky-blue; caudal green, indigo 
in center, yellowish at tip; anal indigo, then dull orange, then sky- 
blue ; ventrals green ; pectorals plain greenish, indigo above. 

It “h not unlikely that Labrus cyanocephalus Bloch, from unknown 
locality, was based on this species, as Castelnau has already suggested. 


*” 


47. HALICHGRES MACULIPINNA. 
Julis maculipinna Miiller & Troschel, in Schomburgk Hist. Barbadoes, 674, 1848 Sok 
badoes). 
Platyglossus maculipinna Giinther, Cat. Fish. Brit. Mus., iv, 1862, 165 (Trinidad). 
Jordan, Cat. Fish. N. Am., 1885, 99 (Beaufort, N. C.). Sanda Proc. U.S. 
Nat. Mus., 1886, 28 (Beaufort). Jordan & Hughes, 1. c., 1886, 62 (copied). 
Cherojulis maculipinna Poey, Synopsis Pisce. Cub., 1868, 336. Poey, Enumeratio, 109, 
1875 (Havana). 
Pusa radiata Jordan & Gilbert, Proc. U. 8. Nat. Mus., 1878, 374 (Beaufort). 
Habitat.—West Indian fauna; north to Beaufort. N. oy 
Ktymology: Macula, spot; pinna, fin. | 
Of this species we have examined a small specimen taken by the — 
Albatross at Port Castries, St. Lucia. From this our description has 
been taken. The species is closely allied to H. bivittatus, but is readily — 
distinguished by the black dorsal spot and stouter form, 
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48. HALICHGSRES BIVITTATUS. (Plate V and VI.) 


a SLIPPERY Dick; DONCELLA. 


_. Sparus radiatus Linnzeus, Syst. Nat., Ed. xii, 472, 1766 (Carolina; based on a speci- 
men from Charleston, sent by Dr. Garden). Gmelin, Syst. Nat., 1278, 1783 
(copied). Walbaum, Artedi Piscium, 259, 1792 (copied). Bloch & Schneider, 

Syst. Ichth., 207, 1801 (copied), (not Labrus radiatus L., Ed. x). 
Platyglossus radiatus Jordan & Gilbert, Proc. U. S. Nat. Mus., 608, 1882 (Charleston). 
Labrus bivittatus Bloch, Ichth., taf. 284, fig. 1, 1792 (from a painting by Plumier, 

made at Martinique). 

_ Ichthycallus bivittatus Swainson, Class. Fish., etc., 232, 1839 (name only). 
Platyglossus bivittatus Giinther, Cat. Fish. Brit. Mus., iv, 164, 1862 (Jamaica). Stein- 
oe dachner, Ichth. Notiz., vi, 49, 1867 (Barbadoes and Surinam). Cope, Trans. 
Am. Phil. Soc., 463, 1870 (St. Martin’s). Jordan, Proc. U. S. Nat. Mus., 40, 


; 1884 (foot-note). Jordan, Proc., U. S. Nat. Mus., 136, 1884 (Key West). 
; Bean & Dresel, Proc. U. 8S. Nat. Mus., 153, 1884 (Jamaica). Jordan, Bull. U. 
a ; S. Fish Com., 79, 1884 (Key West). Jordan, Cat. Fish. N. Am., 98, 1885. Jor- 
j dan, Proc. U. S. Nat. Mus., 1886, 45 (Havana). Jordan, |. ¢., 1886, 63 (Char- 


leston; Pensacola; Key West). Jordan, Proc. U. 8. Nat. Mus., 1886, 540 
(types of Julis psittaculus C. & V., from Surinam). 

-Cherojulis bivittatus Poey, Syn., 335, 1868 (Havana). 

- Labrus psittaculus Lacépede, Hist. Nat. Poiss., iii, 522, 1800 (Martinique; from a copy 
of Plumier’s painting). 

Julis psittaculus Cuv. & Val., Hist. Nat. Poiss., xiii, 387, 1839 (Martinique and 
Surinam). 

Julis humeralis Poey, Mem. Cub., ii, 212, 1860 (Havana). 

Cherojulis humeralis Poey, Syn., 335, 1868 (Havana); Poey, Enumeratio, 108, sa 
(Havana). 

Platyglossus humeralis Giinther, Cat. Fish. Brit. Mus., iv, 165, 1862 (Cuba); Jordan 

& Gilbert, Syn. Fish. N. Am., 603, 1883. 

Cherojulis humeralis Goode & Bean, Proc. U. S. Nat. Mus., 338, 1879 (Clear Water 
Harbor). 

_ Cherojulis grandisquamis Gill, Proc. Acad. Nat. Sci. Phil., 206, 1863 (Beaufort, N. C.). 

_  Pusa grandisquamis Jordan & Gilbert, Proc. U.S. Nat. Mus., 374, 1879 (Beaufort), 

Plat yglossus Mort aes Jordan & Gilbert, at Fish. a Ait 603, 1883 (copied). 


Habitat.—West Indian ae Beaufort, N. C., to Brazil. Excess- 
_ ively abundant along rocky or = ae shores and Be 
Etymology: Bivittatus, two-banded. 
This species reaches a smaller size than any other of our representa- 
tives of the genus. It is also by far the most common in the waters of 
) is Florida and Cuba, and its range extends considerably farther north 
than any of the others. 
| _ The variations due to age and to character of the bottom are very 
- considerable, having caused the establishment of several nominal 
_ species. In the description above mentioned by Professors Jordan & 
_ Gilbert of specimens from Charleston, Pensacola, and Key West, these 
_ variations have been sufficiently indicated. Our Cuban specimens 
(from coral sand) are much paler in color than those from farther north. 
_ The dark markings, however, remain similar. In old examples the 
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corners of the caudal become dark, and there is pauls a dark spot at . 
base of last dorsal ray. Deeper water examples are quite pale or red — 
with distinct longitudinal stripes, and the spot at base of caudal and at — 
base of last dorsal ray distinct. _ 
The earliest specific name, radiatus, is untenable, because probes 
The name next in date, bivittatus, is based on a rather poor figure, — 
which could, however, have been intended for no other known species. 
This name must therefore be retained. The name psittaculus was based — 
on the same figure. The humeralis of Poey seems to be unquestionably E 
the adult of this fish, common in the Havana markets, and his arangot — 
is a young example of the same, from different bottom, and showing a — 
coloration more like our Florida specimens. The grandisquamis of Gill — 
is based on an adult example in which the coloration is less sharply — 
defined, and finally the florealis of Jordan & Gilbert is the gaily- 
colored young. None of this synonymy seems to us subject to any — 
serious question. Besides numerous specimens from localities already : 
recorded, we have a specimen from St. Lucia. 


49. HALICHGSRES DISPILUS. 


Platyglossus dispilus Giinther, Proc. Zool. Soc. London, 25, 1864 (Panama); Gtinther, © 
Fish. Cent. Am., 447, 1869 (Panama); Steindachner, Ichth. Beitrage iii, 64, — 
1875 (Acapulco); Jordan & Gilbert, Bull. U. S. Fish Com., 108, 1882 (Mazat- — 
lan); Jordan, Proc. U.S. Nat. Mus., 384, 1885 (Mazatlan) name only; Jordan, 
Cat. Fish. N. Am., 99, 1885; Jordan & Hughes, Proc, U. 8. Nat. Mus., 1886, 
64 (Mazatlan). ~ 

Habitat.—Panama fauna; Mazatlan to Panama. 

Etymology: Js two, ozthos, spot. 

This species has been well figured and described by Dr. Giinther. 
It was found by Dr. Gilbert to be rather common in the rock pools about 
Mazatlan. It reaches but a small size. The characters in our analysis — 
of species are taken from a specimen obtained by the Albatross ate 


Panama. 
50. HALICHGSRES POEYI. 


Julis crotaphus Cuv. & Val., Hist. Nat. Poiss., xiii, 395, tab. 395, 1839 (Bahia), (not 
of Cuvier); Jordan, Proc. U. 8. Nat. Mus., 1886, 541 (note on type). 

Platyglossus crotaphus Giinther, Cat. Fish. Brit. Mus., iv, 163, 1862 (Bahia ; Jamaica) 
Cope, Trans. Am. Phil. Soc., 463, 1870 (St. neat: 

Cherojulis crotaphus Poey, i dasiopeiitn 109, 1875 (Havana). 

? Platyglossus poeyi Steindachner, Ichth. Notiz., vi, 49, 1867 (Surinam). 
Habitat.—West Indian fauna; Cuba to Bahia. | 
Ktymology: Named for Felipe Poey. , 

Of this species we have examined the types of Julis crotaphus Cuv. & 
Val., and three specimens taken by-the Albatross at Bahia. The name — 
crotaphus is ineligible, because originally based on Halicheres radiatus. 
The only other name which could belong to the species is that of Platy- 
glossus poeyi, but our specimens do not agree well with Steindachner’s — 
description. According to Steindachner P. poeyi has the depth 3341 in 
length, the eye ‘‘almost three” (two?) times in the snout. Lower half ; 
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of body violet-red, the upper reddish brown; on each scale above a deep 
blue spot; a clear blue band backward and downward from the dark 


_ preorbital spot; a second from corner of mouth; a blue crescent on base 


of pectoral which widens into a blue axillary spot; caudal greenish 
with converging streaks of yellow, edged with violet. 

This species is, however, probably identical with our Bahia specimens, 
and so we adopt for them the name of Halicheres poeyi. . 


51. HALICHG]RES CAUDALIS. 

? Julis caudalis Poey, Memorias Cuba, ii, 213, 1861 (Havana); Giinther, iv, 191, 1862 
(copied). 

Platyglossus caudalis Giinther, iv, 166, 1862 (copied); Jordan & Gilbert, Proc. U. S. 
Nat. Mus., 286, 1882 (Pensacola) ; Jordan, |. c., 1884, 37 (Pensacola) ; Jordan 
& Hughes, |. c., 1886, 64 (Pensacola). 

? Julis pictus Poey, Memorias Cuba, ii, 214, 1861 (Havana). 

? Platyglossus pictus Giinther, iv, 166, 1862 (Cuba). 

Habitat.— West Indian fauna; north to the Snapper Banks, off Pen- 
sacola. 

Ktymology: Caudalis, pertaining to the tail. 

This species is known to us from a number of specimens, all taken 
from stomachs of groupers and snappers on the Snapper Banks, be- 
tween Pensacola and Tampa. 

We identify our specimens with the caudalis and pictus of Poey, 
although while agreeing in the coloration of the head and in the form 
of the tail with both, it differs in various details. 

In caudalis, the depth is said to be 44 in the length with caudal (3% 
without). Color, olive-green above, blue below, an olive spot on each 
scale; a yellow band on sides, by which the color of the back passes 
to that of the belly; color paler behind ; head with blue bands; a green, 
blue-edged spot behind eye; two series of blue spots on posterior half 


Bo of body; dorsal and anal rosy, with rows of blue spots. 


In pictus the body is more slender, the depth 54 in total length, the ~ 
eye two diameters from the corner of the mouth. Color, blue above; in 
front of middle of body the sides blood-red, darker on the head ; behind 
the middle the body is olive-green ; blue bands on the head ; scales each 
-with a bluish crescent; caudal with three orange bands which converge 
behind ; dorsal and anal orange, the latter with two blue lines. 

It is probable that Julis pictus is identical with our specimens, and 
perhaps caudalis is the female of the same, lacking the red shades on 
anterior half of body. In any event, we retain for the present the name 
of Halicheres caudalis for our specimens from Pensacola, placing both 
of Poey’s species in the synonymy. 


Genus X VIII.—PSEUDOJULIS. 


Pseudojulis Bleeker, Proc. Zool. Soc. London, 1861, 412 (girardi). 
Oxyjulis Gill, Proc. Ac. Nat. Sci. Phila., 1863, 330 Gein bee = californicus). 


TypPE: Pseudojulis girardi Bleeker (Kast Indies). 
Etymology: Yevdys, false: Julis. 


Ad 
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This genus ponies some six or eight species, closely allied to Rali- 3 
cheres, and scarcely differing from it except in the absence or rudi- 3 
mentary condition of the posterior canines. As in Halicheres, there is _ 
no sheath at the base of the dorsal. In most of the American species — 
the anterior canines are 2 as in the American species of Halicheres — 


(subgenus Ichthycallus). The East Indian species have the canines 
3 asin the species of Halichwres found in the same region. Some of 


the American species of Pseudojulis have the dorsal spines slender and 


flexible. 


ANALYSIS OF SPECIES OF PSEUDOJULIS. 


a. Loti canines ¢ or 4. 
. Dorsal spines pungent. 


c. Body rather stout, the depth not less than length of head, 3 to 34 in length ; é 


profile above eye convex; no trace of posterior canine; canines 7; 


caudal fin rounded; scales before dorsal rather large, in about eight © 


series; snout rather pointed. 
d. Depth 24 in length; head 3; ventrals rather long, reaching nearly to vent; 
the inner mae 1% in the outer; scales 27. Color, brown, darker fet 


bases of scales; pectorals pale; other fins black; soft dnesai: anal and 


caudal with white margins, broadest at tip of caudal; sometimes pale 

wavy lines on héad.- -. on. 2 soos iwc Sa sos nn nicinigsn eh eiel ee 

dd. Depth 34 in length; head 3}; ventrals short, the outer ray not nearly 
twice inner; scales 2-25-8. Color, olive; young with a silvery lateral 

streak; back with four or five indistinct broad, dark cross-bands, these 
forming blotches on the dorsal fin, one of these on the first three soft 

rays largest and quite black; angles of caudal pale ; ventrals whitish, 

with a broad black outer margin.........--.---..- cee NOTOSPILUS, 53. 

‘ec. Body rather slender, its depth less than length of head, 44 in Jength; profile 
above eye nearly straight; head long and plsniers snout long; eye 

small; caudal subtruncate; ventral short, its outer ray not produced ; 
posterior canine very wtp or wanting, aren present on both sides; 

scales before dorsal small, in 10 or 12 series; scales on breast small; 

scales 2-30-8; canines slender, +. Color, creamy orange, the back 


darker; many of the scales of back and upper part of sides each with - 


a vertically oblong dark brown spot; one of these at upper part of 
base of caudal more distinct than the others ; a narrow dark bar across 
base of pectoral; a horizontal dusky streak through eye and snout; 
fins plain, pale; male with a vertical blue-black bar behind saccharin 
much asin Halichwres semicinctus ........---.+---+-++- VENUSTUS, 54. 
bb. Dorsal spines slender and flexible. (Oxyjulis Gill.) 

e. Body elongate, strongly compressed ; the head slender, with sharp snout ; 
depth, 44 in length, less than length of head; snout, 3 in head; eye, 
5; anterior canines {, the upper larger and divergent ; posterior can- 
ine weak or wanting, rarely present on both sides; scales before dor- 


sal much reduced, in ten or twelve rows, those on breast considerably 


smaller than those on sides; caudal truncate; ventrals short, the first 
ray not twice the length of the inner ray; scales, 28. Color, olive- 
brown; centers of scales orange-brown; belly cream color; sides of 
head with alternate streaks of brown and bluish; a large inky blotch 


at base of caudal, covering one-third of fin; membrane of base of spin- ~ 
ous dorsal largely indigo-blue; finsotherwise pale; lower pharyngeals’ 


essentially as in Halichwres, the large teeth more acute. 
CALIFORNICUS, 55, 


x 
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aa, Anterior canines 3; no trace of posterior canine. (Pseudojulis.) 
; Jf. Dorsal spines slender and flexible; body very slender, the depth 5} in 
} length; the head 34; caudal truncate; pectorals and ventralis very 
short; scales not continuous across median line of nape; six series in 
front of dorsal. Color nearly uniform olivaceous; a faint dark streak 
‘ forward from eye; a dark spot on each scale along base of dorsal; 
scales along lower halfof sides edged with pale; spinous dorsal dusky; 
a small black spot at base of fifth ray and one at base of last ray; fins 
otherwise plain translucent... ..............-.....-----INORNATUS, 56. 
Sf. Dorsal spines slender but pungent; body vitbed alamees the depth 4% 
in length; head, 3%; caudal, rounded; pectorals and voninal short; 
scales not continuous across median tine of nape; eight series before 
dorsal. Color olivaceous, the back and sides above with seven broad 
dusky cross-bars, the pale interspaces less than half their width; these 
bars not continued on the dorsal fin; a streak forward from eye, another 
backward; opercular flap with a jet black spot, which has a broad, 
pale margin; a round black spot at base of caudal above the median 
rays; a dusky spot on each side above vent, in front-of which are two 
short silvery parallel lines down and forwards with traces of four 
others; a small jet black spot between first and second dorsal spines; 


fins otherwise plain translucent........-..............MELANOTIS, 57. * 


52. PSEUDOJULIS ADUSTUS. 


Pseudojulis adustus Gilbert, Proc. U.S. Nat. Mus., 1890 (Socorro Island). 
 Habitat.—Revilla-Gigedos Islands. 
Etymology: Adustus, browned or scorched. 

This species is known from three specimens, the largest 9 inches long; 
taken by Dr. Gilbert on Socorro Island. 


53. PSEUDOJULIS NOTOSPILUS. 


q Pseudojulis notospilus Giinther, Proc. Zool. Soc., London, 26, 1864 (Panama) ; Giin- 


Fish Com., 1882, 108 and 111 (Mazatlan, Panama); Jordan, Proc. U.S. Nat. 
i Mus., 1885, 384 (Mazatlan, Panama); Jordan, Cat. Fish. N. Am., 99, 1585; Jor- 
= dan & Hnghes, Proc. U.S. Nat. Mus., 1886, 66 (Panama, Mazatlan) 
Habitat.—Panama fauna; Mazatlan to Panama. 

Ktymology: Notos, back; oziios, spot. 

_ This species reaches a length of about 4 inches. Several specimens 
_ were taken by Dr. Gilbert in the rock-pools about Mazatlan, and others 
A were found at Panama. As these specimens are not now sional to 
- us we have taken our analysis from the description and figure of Dr. 


54. PSEUDOJULIS VENUSTUS. 


ee Pseudojulisvenustus Jenkins & Evermann, Proc. U. S. Nat. Mus., 1888, 145 (Gnaymas). 
Habitat.—Gulf of California. 

ae paemology . Venustus, pretty (from Venus). 

Be his pretty little fish is known from numerous specimens collected at 
* Guaymas by Jenkins & Evermann, and also from specimens taken in 
_ the Gulf of California by Dr. Gilbert. 


ther, Fish. Cent. Am., 447, 1869 (Panama); Jordan & Gilbert, Bull. U. S.~ 


YW 
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55. PSEUDOJULIS CALIFORNICUS. 


(SE NORITA PEsce REY). 


Julis modestus Girard, Proc. Ac. Nat. Sc. Phil., vii, 151, 1854 (copied); Girard, U.S. F 
Pac. R. R. Sur. Fish, 163, 1859 (San Diagh: Monterey, San Miguel); Gill, Proe.9 . 
Ac. Nat. Sei. Phil., 142, 1862 (foot-note), (not Julis modestus Bleeker). : 
Pseudojulis modestus Giinther, Cat. Fish. Brit. Mus., iv, 168, 1862 (San Diego) ; Jordans * 
& Gilbert, Proc. U. 8. Nat. Mus., 455, 1820 (Monterey, San Diego); Jordan& — 
Gilbert, Proc, U.S. Nat. Mus., 10, 1881 (Monterey, Santa Barbara); Jordan& | 
Gilbert, Proc. U. S. Nat. Mus., 225, 1881 (Guadalupe Isl.); Jordans: Saas | 
Synopsis Fish, N. A., 1883, 604; Jordan, Cat. Fish, N. A., 99, 1885. 
Oxyjulis modestus Gill, Proc. ass Nat. Sei. Phil., 331, 1863, (Coast of California). a 
Halicheres californicus Giinther, Proc. Zool. sna: London, 1€61, (Name only; substi- — 
tute for Julis modestus, preoccupied). 4 
Oxyjulis californicus Jordan and Hughes, Proc. U. 8. Nat. Mus., 1886, 66. 


Habitat.—Coast of California; Monterey to Guadalupe Island. 

Etymology: Californian. 

’ This pretty littie fish is well described in the Synopsis of the Fishes | 
of North America above cited. It is common in the kelp along the 
coast of Lower and Southern California, and reaches a length of 7 inches. : 
On the rule that “once a synonym, always a synonym,” now adopted by — 
most American ornithologists and ichthyologists, the name modestus — 
must give place to califor nicus. 


56. PSEUDOJULIS INORNATUS. 
Pseudojulis inornatus Gilbert, Proc. U. S. Nat. Mus., 1890 (west jae of Mexico). 


Habitat.—Pacific coast of Mexico. 

Etymology: Jnornatus, not adorned. } 

This species is known from a single specimen, 34 inches long, dredged 
by the Albatross at station 2829, off the west coast of Mexico. ! 


57. PSEUDOJULIS MELANOTIS. : 
Pseudojulis melanotis Gilbert, Proc. U. 8S. Nat. Mus., 1890 (west coast of Mexico). 
Habitat.— Pacific coast of Mexico. 
Etymology: Médias, black; dus, ear. 
This species is also known from one example. It was dredged at 
station 2825 by the Albatross. | 


Genus XIX.—THALASSOMA. 


Julis species Cuvier & Valenciennes, xiii, 1839 (not type). 
Thalassoma Swainson, Nat. Hist. Classn., Fishes, ii, 1839, 224 (purpureus), 
Chlorichthys Swainson, 1. c¢., ii, 1839, 232 (bifasciatus, etc., a jumble of species). 
Julis Gunther, iv, 1862, 179, and of Bleeker (not of Swainson.) 
TYPE: Julis purpureus Riippell. 
Ktymology: @aiacca (sea), green; sda, body. 
This genus as understood by us comprises numerous species, allied ‘2 
to Halicheres, but differing in the possession of but eight dorsal spi a) 
and in the abisined of the posterior canine. ~ i 
The anterior canines are 2 in number in all the species seen by us 


~ OOS 
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and there is a slight scaly sheath along the base of the dorsal, as in 
Platyglossus. The anal spines are very slender. In Thalassoma purpu- 
reum, the type of the genus, and in all other Kast Indian species exam- 
ined by us, the anal spines are two in number, but in all the American 
species which we have seen there are three. In this case the third spine 
is slender, resembling the soft rays. Should this character prove con- 
stant the American species may form a distinct subgenus, for which the 
name Chlorichthys should be retained. In Thalassoma pavo two anal 
spines are counted by Giinther, but this character needs verification. 
The name Thalassoma was given by Swainson to a group typified by 7. 
purpureum, and supposed by Swainson to be allied to Xyrichthys, from 
which it was distinguished by the form of the head and the position of 
the eyes. It is, however, the oldest tenable name given to this group, 
and must be retained, unless these related genera be reunited with 
 -Halicheres. 

The name Julis, commonly used for this group, was first given by 
Cuvier especially to the Mediterranean species, Labrus julis. Other 
species were included with this, but by Swainson all these were re- 
moved, leaving Labrus julis as the type of Julis. 

Of the American species of Thalassoma two (nitidum and steindach- 
neri) we have not seen. The characters given below are therefore in 
part in need of verification. 


ANALYSIS OF AMERICAN AND EUROPEAN SPECIES OF THALASSOMA, 


a. Caudal fin slightly lunate in the adult, truncate in the young, 

b. Body bicolor, the upper half blackish, the lower pale; body slender, the depth 
about 4 in length; ventrals shorter than pectorals, not filamentous; 
upper half of body dark purplish, the lower half abruptly rosy, the 
dark color of back becoming gradually deeper downward, this form- 
ing a broad blackish lateral band,the edge of which curves upward 
at base of caudal; a faint brown streak below the dark; middle line 
of back black; head black, with two streaks downward and forward 
from eye; dorsal dark, with whitish margin; anal brownish, distal 
half pale; caudal yellowish, with two purple longitudinal bands ex- 
tending up on the longest rays; axil with a purple dot; tip of pect- 
oral dark; six small scales before dorsal ........... LUCASANUM, 58, 

bb. Body not bicolor. 

c. Body rather deep, the depth 3 to 3} in length, equal to length of head; nape 
scaled on median line; 8 or 9 scales before dorsal ; ventrals short, 
the outer rays not produced; interopercles meeting below throat ; 
scales 27. D., VIII, 13; A., III, 11; color deep brown, each scale on 
sides with a vertical bluish bar at base and margined with pale blue; 
sides of head thickly covered with blue spots and broken lines, those 
on cheek radiating from eye; dorsal and anal purplish, a submar- 
ginal pale streak and a narrow white margin ; a black blotch on front 
of spinous dorsal; caudal brown, the outer rays tipped with black, 
pectorals and ventrals purplish at base with yellowish distal portion ; 

Pree enines, Abrong .2.. 2.26. sce cee ee he te SOCORROENSE, 59. 

cc. [Body slender, compressed, the depth about 4 in length; ventrals much shorter 
than pectorals; top of head and back brilliant yellow, this color ex- 
tending on sides of head and to ventrals; a large yellow blotch on 
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caudal fin; lower parts rosy - white ; a maroon band backward from ‘ 

eye, breaking up on body into a series of six quadrate spots of bottle- 

green, the last blotch extending on outer rays of caudal; dorsal 
mostly greenish, with pale margin, a dark blotch between second ane ; 

fifth spines; pectorals pale; ventrals yellow.] (Goode) ..NiTIDUM, 60. | 

aa. Caudal fin deeply forked, the outer rays much produced, especially in the adult. 
d. Color not uniform deep green. % 
e. Pectoral fin with a large blue-black blotch near its tip. : 
f. [Basal half of anal violet-black ; pectoral with a small black ane In 
the axil, and a large blotch near its tip; body greenish or reddish, — B: 

each scale with a red vertical streak; a broad oblique transverse — 

green (or bright red) band behind the sentorad from first three dorsal — 

spines downward; head with oblique green streaks radiating from — 

eye; dorsal green, with a very broad black longitudinal band from — 

the third dorsal spine occupying nearly the whole of the middle of 

the fin ; caudal lobes, each with a blackish longitudinal streak ; baka 

Se oieanen with black cross-bars, (var. unimaculatum). ores 3s5 

depth 34; D., VIII, 13; A., II, 115; scales 3-30-11; vertebre ae “ 
(GIMP). eo ae es Bote eee ne ee oes ee Pavo, 61. — 

ff. (Basal half of ana] not violet black; head and caudal fin entirely bluish ~ 
violet; edge of caudal pale; obscure paler streaks on side of head; ~ 

breast to ventrals violet, paler than head; body violaceous, its ante- — 

rior third paler, the scales posteriorly edged with dull violet; dorsal — 

dull violet, its base paler, its edge whitish; anal with a violet stripe - 

above the pale edge.] (Steindachner) ..... .---. STEINDACHNERI, 62. 

ee. Pectoral fin without black blotch near its tip. | 
g. Body bicolor, the anterior and posterior halves different; anterior half — 
deep blue, the head paler, posterior half bottle-green, a deep blue — 

band across body covered by pectoral ; a fainter one behind gill open- | 

ing, the two perhaps sometimes coalescing ; spinous dorsal dark; tip — 

of pectoral dark; caudal pale; its lobes datk blue on the outer — 

part; soft dorsal preemie anal and ventrals bluish. 
BIFASCIATUM, 63. _ 

gg. Body not bicolor, bright green throughout, each scale with a purp-— 
lish bar at base; head, nape, and belly purplish, the head with four 

green streaks on each side, margined with brown; these streaks con- — 

tinued backwards as wavy green streaks on breast; dorsal and anal — 
purplish, with a wide terminal green band nearly half width of fin; — 

upper and lower caudal rays purplish, the median rays pale; pec- — 

torals and ventrals pale, a small black blotch at base of pectorals © 

above. Head 34; depth 34; scales covering median line of nape; 7 

or 8 rows before dorsal ; caudal deeply lunate in-adult, the outerrays — 

twice median ones; outer ventral rays produced, not quite twice in- | 

ner rays; dorsal spines pungent. OD., VIII, 13; A., III, 11. ° 
GRAMMATICUM, 64. — 

dd. Color uniform bright green, without well defined marks on head or body. — 
Head 3 in length; depth about 3; scales continuous across nape; — 

about 7 rows before dorsal; scales 27; outer caudal lobes much pro- — 

duced, 14 in head; outer ventral rays filamentous; dorsal spines pun- — 

gent. Dy Vill, 137° A., (0, 3h ee ce eee ee VIRENS, 65. — 


58. THALASSOMA LUCASANUM. = 
Julis lucasanus Gill, Proc. Ac. Nat. Sci. Phil., 142, 1862 (Cape San Lucas); Giinther, a 
Cat. Fish. Brit. Mus., iv, 184, 1862 (Cape San Lucas); Jordan & Gilbert, — 
Proc. U.S. Nat. Mus., 367, 1882 (Cape San Lucas); Jordan & Gilbert, Bull, — 
U.S. Fish. Com., 1881. 4 
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- Thalassoma lucasanum Jordan, Cat. Fish. N. Am., 98, 1885; Werder Proc. U. S. Nat. 
Mus., 1885, 384 (Mazatlan); Jordan & Hughes, 1 c., 1886, 68; Jordan, Proc. 
U.S. Nat. Mus., 1888, 333 (Tres Marias). 


 _Habitat.—Pacific coast of Mexico. 
Etymoiogy: From Cape San Lucas. 
This little fish was found in some abundance at Cape San Lucas by 
_Xantus, and at Mazatlan by Gilbert. It reaches a length of about 34 
inches. 
Our description is taken from three specimens brought from Tres 
_ Marias Islands by Alphonso Forrer. 


59. THALASSOMA SOCORROENSE. 


- Thalassoma socorroense Gilbert, Proc. U. S. Nat. Mus., 1890 (Socorro Island). 

_ Habitat.—Revilla-Gigedos Islands. 

_ This species was found by Dr. Gilbert to be abundant about Socorro 
Island. The longest of the types is 104 inches. 


60. THALASSOMA NITIDUM. 


D Julis nitida Giinther, Cat. Fish. Brit. Mus., iv, 190, 1862 (Jamaica). 

_ Thalassoma nitidum Jordan & Hughes, Proc. U. S. Nat. Mus., 1886, 68. 

_ Julis nitidissima Goode, Am. Jour. Sci. and Arts, 293, 1877 (Bermuda). 
 _Habitat.—West Indian fauna. 

_. Ktymology: Nitidus, shining. 

- This species is unknown tous. In describing J. nitidissima, Professor 
Goode indicates his suspicion that it is identical with Julis nitida. 
‘One can hardly think otherwise on comparing his description, taken 
from a single fresh specimen, with that of Dr. Giinther, taken from 
three preserved examples. This agreement seems to us perfect when 
4 ve take into account the variations to which the Labridw are subject. 


61, THALASSOMA PAVO. 


PESCE LEONE. 


oe Labrus Wnniteiaiue): 

_ Julis pavo Cuv. & Val., xiii, 377, pl. 386; Giinther, iv, 179, and of recent writers gen- 
erally. 

Labrus lunaris Bloch, Ichthy., plate 281, 1792 (not of Gronow). 

: Labrus syriacus Bloch & Schneider, Syst. Ichthy., 1801, 244 (after Hasselquist). 


vee 


ae | is Pee ISH AND FISI 1 1B. 


This species is known to us from aoacciphieae Ap This i is the orig: — 
inal Labrus pavo of Linneus, and it should retain the specific nam ‘a 
pavo, which should not be transferred to Symphodus tinca, the “ Crenila- 
brus pavo” of recent authors. a 


= 


62. THALASSOMA STEINDACHNERI. be 
? Julis melanochir Bleeker, Act. Soc. Sc. Indo-Nederl., ii; Amboyna, viii, 77, 18595 
? Bleeker, Atl. Ichthy., 89, tab. 33, fig. 2,1862; Giinther, Cat. Fish. Brit. Mus., 4 
iv, 182, 1862 fuinasaas: Steindachner, Ichth. Beitrige, ii, 63, 1875 (Aca- 
puico, Sandwich Islands). | 
— Thalassoma steindachneri Jordan, nom. sp. noy. (after Steindachner). 3 
Thalassoma melanochir Jordan, Proc. U. S. Nat. Mus., 1886, 384 (name only) ; Jordans 
& Hughes, i. c., 1886, 68. 
Habitat.—Pacific coast of tropical America ; enpited: a 
Etymology: Named for Dr. Franz Biondi the discoverer of Lhe = 
species. _ a 
Dr. Steindachner observes : a 
An example caught at Acapulco agrees on the whole so closely with Julis melanochir 3 
that I can only on account of its color regard it as a variety of that species. a 
Julis melanochir comes very abundantly on the coast of the Sandwich Islands, and 
it may from thence extend its range to the west coast of North America, which, on the — 
whole, possesses but few Labroids. es j 
The characters in our analysis are taken from Steindachner’s account — 
of the specimen from Acapulco. E 
Inasmuch as the account of the Acapulvo fish differs considerably 
from Julis melanochir as shown in Bleeker’s figure, and as the Labroid _ 
fauna of the west coast of Mexico is in general wholly unlike that of | 
the Western Pacific, it is probable that the fish from Acapulco is not 
identical with Julis melanochir. I have therefore given it the provis- 
ional name of Thalassoma steindachnert. a 


63. THALASSOMA BIPASCIATUM. 


Labrus capite obtuso Gronow, Zoophyl., No. 243, 1781 (Antilles). es 
Labrus bifasciatus Bloch, Ichthy., 131, p]. 283, 1792 (East Indies); Bloch & Schneider, — 
Syst. Ichthy., 243, 1801 (after Bloch). 
Chlorichthys bifasciatus Swainson, Nat. Hist. Class’n Fish, ii, 1839, 232 (name only). 
Julis bifasciata Giinther, Cat. Fish. Brit. Mus., iv, 186, 1862 (Jamaica). 
Julis bifasciatus Poey, Enumeratio, 107, 1875 iagaswnts a 
Thalassoma bifasciatum Jordan & Hughes, Proc. U.S. Nat. Mus., 1886, 68; a 
l. c., 1886, 540 (types of Julis delersor). 
Labrus bifdeniatts var. torquatus Bloch & Schneider, Syst. Ichth., 1801, 243 (Antilles; 
after Gronow). 
Julis detersor Cuv. & Val., Hist. Nat. Poiss., xiii, 408, 1839 (San Domingo, Martin- . 
ique); Giinther, iv, 186, 1862 (coneay . 
Labrus ornatus Gronow, Syst., ed. Gray, 83, 1854 (Antilles; after Labrus capite ob- 
tuso), (not of Carmichael). 
Julis gillianus Poey, Mem. Cuba, ii, 214, 1860 (Cuba) ; Poey, Syn., 332, 1868 (Cubayen 


Habitat.—West Indian fauna. 4 

Ktymology: Bifasciatus, two-banded. a 

There seems to be no doubt that Julis ier: the types of which spe- 
cies we have examined in Paris, is identical with Th. bifasciatum. the 
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E fpctebrient is, aS Poey has noticed, very close i in all respects, except that 

implied in the remark of Valenciennes that the “spinous dorsal is low 

and scaly ” (‘* basse et couverte d’écailles”). This expression doubtless 
refers to the scaly sheath of the fin. 


r 


64. THALASSOMA GRAMMATICUM. 
Thalassoma grammaticum Gilbert, Proc. U.S. Nat. Mus., 1890, (Socorro Island; Clarion 
Island). 
Habitat.—Revilla-Gigedos Islands. 
Etymology: ['paypatexds—streaked. 
This species is known from a single specimen 114 inches long, taken by 
Dr. Gilbert at Clarion Island, and from numerous examples taken at 


Socorro Island. ~ * 
65. THALASSOMA VIRENS. 


i 


i 
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Thalassoma virens Gilbert, Proc. U. S. Nat. Mus., 1890 (Socorro Island). 

Habitat.—Revilla-Gigedos Islands. 

Ktymology: Virens, green. 

This species, remarkable for its uniform coloration, was found by Dr. 
Gilbert very abundant at Socorro Island, the largest specimen being 13 
inches long. 


* Genus XX.—DORATONOTUS. 


_ Doratonotus Giinther, Cat. Fish. Brit. Mus., iv, 124, 1862 (megalepis). 
TYPE: Doratonotus megalepis Giinther. 
~ Etymology ; 46d, spear; veros, back. 
This genus contains a single species of small fishes found in the West 
Indies. It is one of the most beautiful of the Labride, and the genus 
4 to which it belongs is one of the best defined in the group. 


ANALYSIS OF SPECIES OF DORATONOTUS. 


- 


_ a. Body much compressed; snout rather slender and sharp ; its length, 3} in head ; 
. maxillary, 4 in head; eye, 5 in head; cheeks and opercles scaly; dorsal 
spines robust and pungent, the first three with conspicuous filaments ; first 
and second spines, including filaments, nearly equal in length, 13 in head ; 
fourth spine shortest, half second ; ninth highest, but somewhat shorter than 
the following soft rays; longest soft ray, 13 in head; anal spines stoutish, 
the longest about half head; pectorals reaching beyond ventrals; membranes 
of vertical fins with scales on bases; lateral line following outline of back to 
one scale beyond end of dorsal fin, then interrupted and continued below on 
four scales of caudal peduncle. Color, everywhere intense grass-green ; head 
yellowish, some orange on tips of shorter spines and on ventrals; hen 23 in 

- length; depth, 23; D., IX, 10; A., III,9; scales, 13-20 (ponenyeee 
MEGALEPIS, 66. 

66. DORATONOTUS MEGALEPIS. 


- 2 Doratonotus megalepis Giinther, iv, 125, 1862 (St. Christopher). 
_ Doratonotus thalassinus Jordan & Gilbert, Proc. U.S. Nat. Mus., 1884, 29 (Key West). 
__ Habitat.—West Indian fauna, north to Key West. 
ss Etymology: Meyas, great; Aexis, scale. 
Of this exquisite little fish only five specimens are known: (1) the 
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type of D. me galepis, a Specimen in poor condition from St. Kitts; (2) 
the type of D. thalassinus, a specimen in fine condition from Key West, m 
now in the U. S. National Museum ; (3) a third specimen sent by Prof. — 
Poey, from Havana, to the museum at Cambridge; and (4)twospecimens 
taken by Dr. James A. Henshall at Garden Key. These last specimens _ 
have the snout less slender than it is in the original types, but this dif- 
ference may be due to their greater age. 

We have little doubt of the identity of D. thalassinus with D. mega- 
lepis, the slight differences in the descriptions being apparently due to 
the poor condition of Dr. Giinther’s specimens. 


= 


Genus XXIL—XYRULA. 


Xyrula Jordan, gen. nov. (jessia). 

TypPE: Xyrichthys jessie Jordan. 

Etymology: A diminutive suggested by Xyrichthys. 

We have separated from Xyrichthys one of the American species on 
account of the very large size of the scales, a character which, until 
intermediate forms are found, may be regarded as of generic value. 


ANALYSIS OF SPECIES OF XYRULA. 


a. Seales very large, about 14—20—8; anterior profile less trenchant than in other 
species, forming an even curve from the snout to the front of the dorsal. Eye 
larger than in Xyrichthys novacula, 44 in head; depth of preorbital, 23 in head; 
cheeks more than half as long as deep; canine teeth 3, large and divergent, 
as in other species; lateral teeth smaller and more closely set than in X. nova- 
cula; dorsal spines very slender, scarcely pungent; lateral line running on the 
highest complete row of scales next the back, the diameter of one of its scales 
greater than that of the eye. Head 3} in length; depth 33. Color, uniform 
bright scarlet, more yellowish below, the fins similar;,no blue markings any- 
WHOLE: 23.52. Losses tee ee stele wes oot se cee Sewers Seles Sa Caen See 


67. XYRULA JESSIZ. 


Xyrichthys jessie Jordan, Proc. U. S. Nat. Mus,, 1887, 698 (off Tampa Bay). 

Habitat.—Gulf of Mexico, in deep water. | 

Etymology : Named for Mrs. Jessie Knight Jordan. 

This species is known from a single specimen taken by Mr. Charles 
H. Bollman from the stomach of some large fish in deep water off Tampa 
Bay, Florida. It is now in the U.S. National Museum. 


Genus XXII.—X YRICHTHYS. 


Xyrichthys Cuvier, Mémoires du Museum @Hist. Nat., 1., 324, 329, 1815 (novacula). 
Novacula Cuvier, Régne Animal, Ed. i, 265, 1817 (novacula). 
Xyrichthys Cuvier, Régne Animal, Ed. ii, 1829 (novacula). 

Xyrichthys Swainson, Nat. Hist. Class’n Amin., ii, 1839 (novacula); Bleeker and Giin- 
ther (not Novacula Gill, which is Hemipteronotus of Lacépéde and Bleeker, a — 
genus Cistinguished from Jniistius Gill by its scaly cheeks). ‘ 

Novaculichthys Bleeker, Proc. Zool. Soc. London, 1861, 414 (macrolepidotus). 


1 
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Malacocentrus Gill, Proc. Ac. Nat. Sci., 1862, 143 (teniurus, “ ventrals subjugular ”). 
_ Dimalacocentrus Gill, op. cit., 1863, 223 (kallosoma, ‘‘ first two dorsal spines 
more or less detached’’). 


TYPE: Coryphena novacula L. 
Etymology: Sépov, razor; ¢y0ds, fish. 
: ANALYSIS OF AMERICAN SPECIES OF XYRICHTHYS. ~ 7 


a. Anterior profile of head simply convex, not parabolic; preorbital moderate, its 
depth not half of head; eye not placed very high, its diameter in the 
adult more than half depth of preorbital; anterior edge of head 
scarcely trenchant; first two spines of dorsal not pungent, more or less 
elevated in the young. . 

b. *T'wo anterior spines of dorsal more or less elevated, their length (in young) two- 
thirds that of head, their tips filamentous (Dimalacocentrus Gill). 

e, Third and fourth spines of dorsal lowest, the spines thence slightly increasing 
to the last; second spine connected by a membrane with the third; 
caudal rounded ; a series of small scales below eye; head otherwise 
naked. Color (male) light olive, head more yellowish; body with five 
brownish cross-bars, the first obscure at the nape, the last forming a 

1 . blotch at base of caudal; a small yellowish spot at base of caudal, and 
7 a fainter one above it; cheeks and lower jaw banded; an olive blotch 
; on opercle ; some brown dots behind eye; dorsal cherry-red, paler pos- 


cherry-red, with two spots of deeper red; pectorals plain; ventrals 
deep cherry-red. Female, orange brown, much mottled, five cross- 
bands darker and broader than in the male; two yellowish brown 
bands across from eye over lower jaw ; two similar bands across breast 
before ventrals ; caudal and pectorals plain; ventrals deep brownish 
red. Head 3?in length; depth 3: ; D., IX, 13; A., III, 12; Lat. 1. 23 or 24, 
ROSIPES, 68, 
bb. Anterior spines of dorsal not elevated above the others in the adult (in the 
young slightly produced). (Novaculichthys Bleeker.) 
ce. Ventral fins much produced ending in long filaments; in the adult, + longer 
than head and reaching much beyond front of anal; shorter in the 
young ; a black ocellus on middle of side ; depth 3} in length ; preorb- 
ital 3 in head, 1} times diameter of eye; two anterior dorsal spines in 
adult a little shorter and less sharp than the others, which are slender 
but pungent; in young longer than the others; some small scales 
below eye. Olive, redder below, the head with sharply defined blue 
vertical bars alternating with yellowish ones; central part of sides 
with a large sharply defined inky black spot (sometimes a smaller one 
below it) in the center of a large silvery blotch; soft dorsal and anal 
with oblique bluish streaks; caudal with vertical streaks; no black 
ocelli on fins; young with the silvery blotch obsolete and the black 
spot on side nearly or quite so; the head plain, vertical fins all with 
oblique dark bars; back with darker cross-shades-...+t SPLENDENS, 69, 


_ *This character is of little value, as it may disappear with age. Some or all of the 
species called “‘Dimalococentrus” may be the young of Novaculichthys. 

| _ +t Very closely related to X. splendens and to X. rosipes is a species described by Dr. 
Be Ss as X. ventralis in a paper a since the puget account was written. The 


he in X. splendens, and the it and ela are cea plain, Perhaps this species 


_ H. Mis. 133 42 


-_ 


La 


teriorly, darkest on the produced anterior rays; candal pale; anal 
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flexible like the oa, none of them being pung avs nosmall scuiee a ov yo 

eye; body more elongate than in X. novacula, the anterior profile of 

the head less steep and less trenchant; head 3% in length; depth 34; 

scales 29. Color in spirits reddish, fis fins dark (in the male); head s 

without evident blue lines; a blue vertical streak on each scale, as in 

~ other species; no silvery blotch, and no inky spot on body cou 

species, imperfectly described) .......-.---+.---- *MARTINICENSIS, 70. 

aa. Anterior profile of head parabolic; preorbital very deep, its depth half head ; 

eye near top of head, its diameter not half depth of preorbital ; aitea 

rior profile of head more or less trenchant; head with blue vertical — 

stripes, at least in the male; usually a blue vertical bar on each — 

scale. (Xyrichthys.) ; ; 

d. Black ocellus (at least in males) present on body or fins, a 
e. Black ocellus, bordered with blue present on dorsal fin, behind sixth spine, — 

none on body; a few small scales below eye; depth 34in length; head — 

4; ventrals somewhat filamentous, their tips scarcely reaching beyond — 

vent. Color violaceous, with a diffuse brownish cross-blotch at end of 

first third of body, under dorsal ocellus; dorsal and anal red;, caudal — 

yellow, with transverse violet lines, head with 12 vertical blue stripes; 

eye 2} in preorbital, which is 24 in head ........... UNIOCELLATUS, 71. — 

ee. Black ocellus larger than eye and located at base of caudal, just below 

lateral line; none on dorsal fin; three concentric blue curved lines on | 

flap of opercle; three narrow blue lines across cheek; a violet vertical — 

line on base of each scale ; lower jaw with numerous lines; fins pale; — 

unmarked; female plain hank brown, without fharkings on head or 

body ; aenth about 3} in length, the males deeper than the females; _ 

head 3}; - seales 224-9. el seeean Seb ee tose ae ees MUNDICEPS, 72. 

dd. No black ocellus present anywhere on body or on fins in either sex. 

jf. Seales of sides of body each with a vertical blue spot. General color 

more or less red; side of body with a diffuse silvery area below and | 

behind the pectoral fin, often wanting or disappearing in spirits; scales_ 

below this area with pearly vertical streaks; color rose-red or brown-— 

ish, with a blue-vertical streak on each scale; vertical blue streaks on — 

the head, as in other species; males (in life, always) with a dark-red ~ 

cross-shade behind pectorals, this disappearing in spirits; dorsal im- | 

‘maculate; anal with oblique violaceous streaks; caudal with 6 or8 

dark cross-streaks. Head 3} in length; depth 3}; eye small, 5} in 

head + scales 2-26-8. 002-22. 0.20 deece coset. -- sees -- NOVACULAS aE 

ff. [Scales of sides of body without blue spots; head with but five vertical 

streaks of blue; color red, the fins nearly plain; a red axillar band, | 

disappearing in spirits; iris red; caudal truncate; otherwise as in 

X. novacula, of which it is Stahl a color variety.] (Poey.) 

MODESTUS, 74. 


68. XYRICHTHYS ROSIPES. _ 4 

Xyrichthys rosipes Jordan & Gilbert, Proc. U. 8S. Nat. Mus., 1884, 27 (Key West). 
Habitat—West Indian fauna, Key West. 

Etymology: Roseus, rosy; pes, foot, from the red ventrals. ; 

Of this curious little fish only two specimens are known, both young, ry 


| 
; 
: 


*Allied to X. martinicensis, or perhaps intermediate between it and X, novacula, is 
X. infirmus Bean. This species has the profile moderately parabolic, its edge not 
very trenchant; the eye nearly twice in the preorbital, and half its diameter from 
the profile; dorsal spines all flexible. Color olive, with blue cross-streaks and dark 
axil. No black ocelli anywhere, : a 


q 
: 
| 
} 
; 
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Fito one eG the other female. Both were taken with aseine in the surf 
at Key West. They are now in the U. S. National Museum. The adult 
will probably be found to approach X. splendens in form and colora- 
tion, probably having the dorsal lower and the ventrals longer than in 
the young. 
The young of YX. splendens has the caudal barred, while in X. rosipes 
it is plain; I have noticed no other characters by which the young of 
the two can be separated. ° 


69. XYRICHTHYS SPLENDENS. 
Xyrichthys splendens Castelnau, Anim. Nouy. ou Rares de Amer. du Sud, 1855, 28, pl. 
5, 2 (Bahia). 
Xyrichthys argenti-maculata Steindachner, Zool. Bot. Gesellsch. Wien, 1861, 134 (Cape 
of Good Hope). 
Novacula argentimaculata Giinther, iv, 170, 1862 (Brazil). 
- Habitat.—Coasts of Brazil and Southern Africa. 

Etymology: Splendens, brilliant. 

We know this species from three specimens taken by the Albatross 
at Bahia. These agree well with Giinther’s description of X. argenti- 
“maculatus, and this is probably the species for which that name was 
originally intended, although the original type came from the Cape of 
Good Hope. Its general characters are well represented in the figure 
of Castelnau, who, however, fails to show the silvery area around the 
black lateral ocellus. In one young example this black spot is very 
faint and the coloration is different, the back with darker cross-shades 
and the vertical fins all barred. In this specimen the first two dorsal 
spines are somewhat elevated, so as to give considerable resemblance 
to X. rosipes. 


aL as tela J + 


: 69b. XYRICHTHYS VENTRALIS. (Puate VII, Fia. 1.) 

Xyrichth ys ventralis Bean, Bull. U. 8. Fish Com., 1888, 193, pl. 29, f. 1 (Cozumel). 

* Habitat.—West Indian fauna, 

_ Etymology: Ventralis, pertaining to the belly, from the long ventrals. 
_ This species is known from two examples taken by Dr. Bean at Co- 
zumel Island, Yucatan. It is closely related to X. splendens and to X. 
rosipes, and may prove to be the adult of the latter. 


70. XYRICHTHYS MARTINICENSIS. 


 Xyrichthys martinicensis Cuv. & Val., xiv, 49, 1839 (Martinique) ; Jordan, Proc. U.S. 
is Nat. Mus., 1886, 541 (note on type). 

_ Novacula martinicensis Giinther, iv, 171, 1862. 

_ Xyrichthys vitta Cuv. & Val., xiv, 51, 1839 (no locality); Jordan, Proc. U. 8. Nat. 
ce Mus., 1886, 541 (note on type). 

_ Habitat.—West Indies. 

_ Ktymology: Martinicensis, living in Martinique. 

_ Of this species we have examined the original types of martinicensis 
; an d vitta in the museum at Paris. The two are not evidently different, 
ee they are not in very peed, auction for AAR. The 
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70). XYRICHTHYS INFIRMUS. (Prax VII, Fic. 2.) 


Xyrichthys infirmus Bean, Bull. U. 8. Fish Com., 1888, 199, pl. 29, f. 2 (Cozumel). 
Habitat—West Indian fauna. 3 
Etymology: Infirmus, limp, flexible. — @ 
This species is described and well figured in Dr. Bean’s paper on 

the Fishes of Cozumel, to which the reader is referred. It is probably — 


a near relative of X. martinicensis. | ie 


> 


71. XYRICHTHYS UNIOCELLATUS. 


Xyrichthys uniocellatus Agassiz in Spix, Pisce. : Brazil, 97, tab. 55, 1829; Cuv. & Val., B 
xiv, 48, 1839 (Bahia) ; Jordan, Proc. U. 8. Nat. Mus. 1886, 541 (note on type). 
Novacula wniocellata Giinther, iv, 171, 1862 (Bahia). 


Habitat.—Coast of Brazil. 

Etymology: Uniocellatus, having one ocellus. 4 

We have examined the original type of this species in the museum at 
Paris, and also a single example taken by the Albatross at Bahia. 


72. XYRICHTHYS MUNDICEPS. 


Xyrichthys mundiceps Gill, Proc. Ac. Nat. Mus. Sci. Phila., 1862, 143 (Cape San Lucas) ; — 
Jordan & Gilbert, Proc. U. S. Nat. Mus., 1882, 367 (Cape San Lucas) ; 
Jordan, 1. ¢., 1885, 384 (Cape San Lucas). 

Novacula mundiceps Gimther, iv, 172, 1862 (Cape San Lucas), 


Habitat.—Cape San Lucas. 

Etymology: Mundus, neat; ceps, head. 

This species is known Fron numerous specimens, the original types” 
and others, sent to the U.S. National Museum from Cape San Lucas, by 
Mr. John Xantus. 


73. XYRICHTHYS NOVACULA. (P.iaTE VIII.) 
(RAZOR-FISH. ) 


Coryphana palmaris pulckre varia, dorso acuto Artedi, Genera, 15, 1738; Artedi, Synony-— 
mia, 29, 1738. 
Coryphana novacula Linneus, Syst. Nat., Ed. x. 262, 1758 (after Artedi) (and of a 
copyists). 
Xyrichthys novacula of European authors. 4 
Coryphena psittacus Linnzeus, Syst. Nat., xii, 448, 1766 (Charleston, Dr. Garden); 
Gmelin, Syst. Nat. 1194, 1788; Cosme & Bean, Proc. U. S. Nat. Mus., 1885, Dy 
195 (note on type). 
Xyrichthys psittacus Goode & Bean, Proc. U. S. Nat. Mus., 1884, 45 (note on type of 
Coryphena psittacus); Bean, Bull. U. S. Fish Com., 1888, 202 (Charleston ; 
Pensacola). . 
Coryphena lineata Gmelin, Syst. Nat. 1195, 1788 (Charleston, Dr. Garden). 
Xyrichthys lineatus Cuv. & Val., xiv, 50, 1839 (Martinique); Jordan & Gilbert, Proe 
U.S. Nat. Mus., 1882, 609 (Charleston) ; Jordan & Gilbert, 1. c., 1883, 143 (Pen- 
,sacola, name Bales Jordan & Gilbert, Syn. Fishes N. Am., 6085, 1883. 4 
Randoule lineata Giinther, iv, 171, 1862 (Caribbean Sea). 3 
Coryphena lineolata Rafinesque, Caratteri, 1810, 33. 
Ayrichthys cultratus Cuy. & Val., xiv, 37, pl. 391, 1839 (Martigues, Montpellier, 
Ivica, Seide), ; 


Report U. S. F.C. 1887.—(To face page 62.) Jordan. Labroid Fishes. 


PLATE VII, 


FiG. 2. XYRICHTHYS INFIRMUS Bean. 


FIG. 3. SCARUS CUZAMILZ Bean. 
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PLATE VIII. 


Labroid Fishes, 


Jordan. 


Report U. S. F. C. 1887. ~(To face page 62.) 


XYRICHTHYS NOVACULA Linneus, Razor-fish. 
(No. 5815, U. S. N. M.; from Garden Key, Florida.) 


uh aa) 
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Novacula cultrata Giinther, iv, 169, 1862 (Naples; Madeira; Lanzarote; Caribbean 
Sea ; Bahia ; South Africa). 

Xyrichth ys Serihiculatns Poey, Mem., ii, 215, 1860; Poey, Repert. ii, 238, 1862; Poey, 
Synopsis, 336, 1868; Poey, itigiveratia: 110, 1875 (Havana | ; Jordan & 
Gilbert, Syn. Pialies N. Am., 605, 1883 (Key West); Bean, Bull. Fish Com., 
1888, 202. 

Xyrichthys venustus Poey, Enumeratio, 110, 1875 (Havana) (after X. lineatus C. & V.); 
Bean, Bull. U. S. Fish Com., 1888, 200 (Cozumel). 

Habitat.—Mediterranean and West Indian fauna, vorth to Pensacola 
and Charleston. 

Etymology: Novacula, razor. 

We have compared numerous specimens from Pensacola and 
Charleston, with all the descriptions available of the Mediterranean 
species, and can find no difference whatever. These Charieston speci- 
mens seem to represent the psittacus of Linnezeus and the lineata of 
Gmelin. The vermiculatus of Poey seems to be the same, as is also, in 
my opinion, his venustus (lineatus C. & V.). ‘The white peritoneal blotch 
of venustus is evident on some of our specimens and not on others. . If 
the above synonymy be correct, thisrazor-fish has a distribution unusu- 
ally wide for a Labroid. ‘Since the above was written, Dr. Bean has 

: published an account of the American species of this genus. While 
“recognizing the close relation of the forms in question, he admits pro- 
visionally X. psittacus and X. vermiculatus as species distinct from the 
common form, for which he retains the name of X. venustus. As, how- 
ever, the types of X. psittacus came from Charleston, they belong, prob- 
ably, to the species with the pale lateral blotch, the only species yet 
found in that region. 


74. XYRICHTHYS MODESTUS. 


Xyrichthys modestus Poey, Repert. Fis. Nat. Cuba, ii, 238, 1867; Poey, Synopsis, 336, 
1868; Poey, Enumeratio, 110, 1875 (Havana). 

' Habitat.—West Indies. 

Ktymology : Modestus, modest. 

This species is known from Poey’s description only. It seems very 
close to X. novacula, of which it is probably a color variety. 


: neem’ 


ci 


- 
BA Genus XXIII.—INIISTIUS. 


Aniistius Gill, Proc. Ac. Nat. Sci. Phila., 1862, 143 (pavo). 

_Xyrichthys Bleeker, Atlas Ichth., 1862, 149 (pavo) (not of Cuvier). 

Type: Xyrichthys pavo Cuv. & Val. 

Etymology: */or, nape; foriov, sail, in allusion to the first dorsal fin 
“on the nape. 

- This genus contains some five or six species, chiefly of the western 
Pacific. They are similar in most respects to the typical species of 
 Xyrichthys, differing only in having the two anterior species of the dorsal 
“fin produced, separated from the others, and placed farther forward 
“than in Xyrichthys, on the occipital region. Very close to Iniistius is 
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the East Indian genus, Heshipisroanbi Lacépéde yoann Gill, not : i 
Cuvier), which differs only in having scales upon the cheeks. Itis not — 


unlikely that it will be found necessary to unite Iniistius, Hemipteronotus, 
Xyrichthys, and Xyrula into one genus, as Giinther has done. In this 


case, the name to be used is Hemipteronotus, not Novacula, nor Spgs. << 


thys. 


ANALYSIS OF AMERICAN SPECIES OF INIISTIUS. 


a. Body deep, compressed, the profile very steep; anterior dorsal fin very high, the 
longest spine about 14 in head and 44 in body; height of head equal to its length ; 
eye small, 7 in head; anterior profile steep. Color of male, olivaceous, whitish be- 
low; three broad bars of dark olive on the back and sides, these bars nearly as 
wide as the interspaces; most of the scales of the back and sides with a vertical, 


light bluish stripe; in the middle of the first dark band are one or two scales of _ 


a different color, the posterior half of each jet black, the base light blue; dorsal 
with narrow dark stripes running obliquely downward and backward ; anal pale; 
a conspicuous light horizontal stripe near the tips of the rays; a narrower similar 
stripe near the middle of the fin; bluish clouds on opercle; vertical pale blue 
stripes below eye, a faint dusky streak below eye; female paler, plain, yellowish 
or brownish; dorsal with several oblique bars between its rays; scales 24 or 25. 

MUNDICORPUS, 75. 

INIISTIUS MUNDICORPUS. 


Iniistius mundicorpus Gill, Proc. Ac. Nat. Sei. Phila., 1862, 145 (Cape San Lucas). 
Novacula mundicorpus Jordan, Proc. U. 8. Nat. Mus., 1882, 367 (Cape San Lucas); 
Jordan, l. ¢., 1885, 384 (Cape San Lucas). 


Habitat.—Pacitie coast of Mexico. 

Etymology: Mundus, neat; corpus, body. 

The original types of this apunies (females), and later some other spec- 
imens, have been sent to the U. S. Nat. Museum from Cape San Lucas. 


Specimens have also been taken on the west coast of Mexico by Dr. E 


Gilbert. The species much resembles Iniistius pavo, which is found in — 
the Sandwich Islands and southward to Ceylon. Perhaps the two 


species are identical. 


Genus XXIV.—MALAPTERUS. 


Malapterus Cuv. and Val. x11, 355, 1839 (reticulatus). 
Malacopterus Giinther Iv, 88, (corrected orthography). 
Neolabrus Steindachner, Ichth. Beitr. 11, 19, 1875. ( fenestratus reticulatus). 


TyPE; Malapterus reticulatus C. & V. . 
Etymology: Mataxds, soft; xzrepdv, wing or fin. 
This genus contains a ingle species, the sole representative so far as" 


known of the subfamily Malapterinw. Judging from the numbers of the 
fin rays, the number of vertebre will probably be found to be increased 


as in the Labrine. The pharyngeal teeth have not been described, and — 


it may bethat the genus does not belong to the Labride at all. “4 


ANALYSIS OF SPECIES OF MALAPTERUS. 


a. [Body elongate; head acute; numerous scales upon cheeks in four or five rows; 


opercle with a series of scales upon the margin, these scales being small and ar- 
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ranged in three or four rowson the upper margin, large and in asingle row below; 
center of the opercle naked; lateral line nearly parallel with base of dorsal for a dis- 
tance of 30 scales, where it drops sharply, the last 10 scales being in a horizontal 
line; last scale of the lateral line much lengthened; scales of nape and throat 
small. Color reddish brown; a small, diffuse, dark blotch upon the first three 
dorsal rays; a second larger one, dark blue in color, generally present between 
the 19th and 22d soft rays of dorsal; a small, indigo-blue cross streak at base of 
pectoral; sides of body reticulated with dark brown lines, their junctures form- 
ing a little spot at base ofeach scale. Head 32 in length; depth 43. D., IIT, 29; 
A. Lr, 19:-scales 4-40-10. ] > (Steindachner.) ...... 2.2 s0. 5-055 RETICULATUS, 75. 


75. MALAPTERUS RETICULATUS. 


Malapterus reticulatus Cuv. & Val., xiii, 355, pl. 383, 1889 (Juan Fernandez); Gay, 
Hist. Chili, Zool., ii, 301; Steindachner, Ichth. Beitr. iv, 62 (Juan Fernandez). 

Malacopterus reticulatus Giinther iv, 88 (copied). 

Neolabrus fenestratus Steindachner, Ichth. Beitr., ii, 19, 1875, with plate (Juan Fer- 
nandez). > 

Habitat.—Coast of Chili. 

Etymology: Reticulatus, reticulated. 

This singular species seems to be rather rare on the cost of Chili. As 
Steindachner states that there are constantly but three simple, flexible 
spines in the dorsal fin, we find it necessary to remove the genus from 
the Labrine,where Giinther has placed it, and from the Julidinw, where 
Steindachner has left it, and to make of it a separate group or subfamily. 
If, as seems probable, the number of vertebre is more than 30, the 
__ nearest allies of the Malapterine would be the Labrinw. We know this 
- species from descriptions only. 
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Genus XX V.—CRYPTOTOMUS. 


- Calliodon Cuvier, Régne Animal, 1829, Ed. ii. (spinidens) (not of Gronow, nor of Bloch — 
& Schneider). 


3 Callyodon Cuvier & Valenciennes, xiv, 285, 1830 (spinidens, ustus, ete.). 

_ Cryptotomus Cope, Trans. Am. Phil. Soc., 1871, 462 (roseus). 

_ TYPE: Cryptotomus roseus Cope. 

Ktymology: Kpoztéc, hidden; royd-c, cutting (teeth). 

_ This genus is closely related to Sparisoma, differing from it in having 
_ the anterior teeth nearly separate at all ages and in having the dorsal: 
 Spines flexible, as in Scarus. The dentition approaches that of a very 
young Sparisoma. 

— The genus Calliodon of Gronow and of Bloch & Schneider was based 
ee on a Species which apparently belongs to the genus Scarus. The name 
e was transferred by Cuvier from the type of S. eroicensis to the present 
_ group. This transfer is inadmissible in our view, and the name Callio- 
:. don should not be used for the genus. Callyodon, a variant spelling of - 
_ the same word, is apparently also inadmissible. 

_  Thename Cryptotomus was proposed by Cope for a fish having the 
% “dentition of Callyodon, but with the numerous dorsal and anal spines 
5) ofthe group of Harpe.” The fin rays are given D., XI, 8; A., III, 8. The 
numbers in all known species of Scarine are Di IX, 10; ; rs Ill, 9 (8). 
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We find on examination of the original type that Professor Gope hia 2 


mistaken two of the (broken) soft rays of the dorsal and one of the anal 


for spines. The difference between spines and soft raysin this group is — 
very slight. We therefore regard Cryptotomus as asynonym of Callyo- — 


don Cuvier, and the latter name being sa cai we adopt Cryptotomus 
as the name of the genus. 


< 


ANALYSIS OF SPECIES OF CRYPTOTOMUS. 


Common characters.—Lower pharyngeals, upper pharyngeals, isthmus, and lateral — 


line precisely as in Sparisoma ; lateral teeth of upper jaw coalescent into a more or 


less continuous cutting edge; the teeth more separate anteriorly; free posterior 
canines often present; anterior teeth separate or coalescent at base only; lower jaw 


with a single series of partly coalescent teeth laterally, and two or more series of ~ _ 
nearly separate teeth anteriorly; median suture of jaws not evident externally; 


dorsal spines flexible ; jaws subequal ; scales about head large, a single row-on cheeks, 

four or five on median line before dorsal. Species of small size, mosey of dull or 

olivaceous coloration. 

a. Posterior canines peaanie: pepe (occasionally wanting on one side or both in 
some species). 

b. Lateral teeth of lower jaw arranged in a series continuous with the anterior 
teeth (thus = |f\\\IWIIIIWl)- . 

c. Snout long and sharp, 2 in head ; the profile somewhat unevenly convex; upper 
lip double only posteriorly ; posterior canines two, strong, recurved ; 
anterior canines strong; teeth of lower jaw not very unequal, the 
anterior teeth a little longer than the middle ones, the posterior teeth 
little enlarged; fins rather high; head 34; depth 34; eye 5} in head. 

4 Color in alcohol, olivaceous, the fins much mottled, the sides of the 


body with conspicuous pale spots; in life, ‘‘ greenish, the scales yellow at . 


base, their edges bluish ; vertical fins whitish, with rosy vertical spots ; 
caudal wine-color, with bluish vertical markings.” ..-.. DENTIENS, 76. 


ce. Snout shortish, its length (measured along the axis) nearly 3 in head; pro- — 
filestrongly convex above eye, thence nearly straight to tip ofsnout; pos- — 


terior canine usually single, very strong; anterior canines two on each 
side, divergent, directed forward and outwards; lateral teeth of lower 
jaw very unequal, the posterior much larger than those near the middle 
of the side of the jaw which are wholly coalescent; eye 6 in head, its 
distance from angle of mouth about twice its diameter; upper lip 
double for its whole length; depth 3; caudal truncate. Color in 
spirits, olive-green, each scale with a faint brown central blotch ; head 
nearly plain; vertical fins greenish, blotched with brown, the mem- 
branes of the first two spines blackish ...--.....------ RETRACTUS, 77. 
bb. Lateral teeth of lower jaw subequal, arranged in two rows which are not par- 
allel, the posterior teeth of the anterior series standing below and out- 
side ne anterior teeth of the posterior series (thus: \ yyy aphials | 
d. Posterior canine usually preceded by two. or three smaller ones; upper lip 


double for its whole length; profile slightly convex above eye and 7 


somewhat concave before it; snout long, 24 in head; distance from 
eye to angle of mouth 3 in head, and 24 times diameter of eye; eye 


small, 6% in head; anterior canines about 4 on each side, strong and | 


divergent; lower teeth larger than in other species ; head 3 in length; 


depth 3. Color, in spirits, olive-gray, with irregular marblings of slaty 


gray; four diffuse dark blotches along base of dorsal; dorsal olive, 


finely mottled with darker cross-lines, the membrane of the first two . 


spines black; caudal and anal plain olive..............---- UstTus, 78, 


4 


ft 


‘ 
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dd. Posterior canine usually single, sometimes wanting; teeth otherwise much 
as in OC. ustus, the anterior canines smaller; upper lip not double for 
its whole length; snout sharp, the front not steep; snout 22 in head; 
eye5; head 3; depth 3; color in life ‘‘ greenish with small gilt spots ar- 
ranged in oblique irregular bands on the vertical fins; a yellowish line 

’ from eye to month, and others onside of head.” .. .. AUROPUNCTATUS, 79. 
aa. Posterior canines none; lateral teeth in each jaw subequal, those of the lower 
ee jaw larger than those of the upper and forming a continuous series. 

e. Teeth of outer (anterior) series in upper jaw few, small, not canine-like, 
scarcely different from the lateral teeth ; lower jaw without enlarged 
teeth ; upper lip double for its entire course, the inner fold very nar- 
row mesially ; body moderately elongate, the depth 34 in length; 
head 34; snout rather sharp, 2? in head; profile gently curved, not 
steep; diameter of eye 4} in head, 1; in its distance from the angle of 

the mouth; caudalsubtruncate. Color olive-gray, much mottled, sides 

with faint longitudinal whitish stripes; head with some greenish 

spots; fins pale, mottled with olive. -.-....--.....-.. BERYLLINUS, 80. 

P ee. Teeth of anterior series in upper jaw long, canine-like, directed forward, 

: separate to their bases; lower jaw with its anterior teeth long and 

; ; - somewhat canine like; upper lip double for all of its length (‘‘ on sides 

only,” according to Cope) ; scales of breast and belly considerably en- 

q larged, 3scales before ventrals, 5 before dorsal; body slender, elongate, 

little compressed, the depth 4} in length ; head 333 eye large, about 5 in 

head, more than half snout; snout very sharp, the profile straight 
to above eye. Caudal truncate; spines of dorsal long and very flexi- 
ble; coloration nearly plain (‘‘rosy purple” Cope); with four dark 
cross shades; the back vaguely barred; caudal barred with darker, 
a distinct blackish axillary spot; lower fins pale, probably yellow in 
DRIER Rie RRR OIE IES eke. 52 a bene y's le wen dew cdep ROsEvs, 81. 


76. CRYPTOTOMUS DENTIENS. 


Calliodon dentiens Poey, Mem. ii, 422, 1860; Poey, Syn., 344, 1868; Poey, Enumera- 
tio, 115, 1875 (Havana). 
Habitat.—West Indian fauna; Havana. 

Etymology: Dentiens, developing teeth. ; 
We refer to this species a specimen sent by Poey to the museum at 
Cambridge, our own specimens formerly called dentiens, apparently be- 
longing to a different species witi: a shorter snout, wie seems to be 

_Poey’s retractus. 


77. CRYPTOTOMUS RETRACTUS. 


x 4 Calliodon retractus Poey, Syn., 345, 1868; Poey Enumeratio, 116, 1875 (Havana). 
_ ? Cryptotomus dentiens Jordan, Proc. U. 8. Nat Mus., 1886, 45 (Havana) ; Jordan l. ¢. 
227 (Pensacola). 


- Habitat.—West Indian fauna, Cuba, north to Pensacola. 

Etymology: Retractus, drawn back. 

We now refer to this species the two specimens—one from Havana, 
_ the other from Pensacola, which we have formerly called Cryptotomus 
ae eetions: This identification is, however, somewhat doubtful, as Poey 


SS i 


ys that the upper BD is double posteriorly only. 
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78. CRYPTOTOMUS USTUS. 


Calliodon ustus Cuv. & Val., xiv, 286, 1839 (Brazil); Giinther, iv, 214, 1862 (Trini-- 


dad; Jamaica; Bahia); Guichenot, Scarides, 59, 1865 (note on types); Jor- 


dan & Gilbert, Synopsis Fish. N. A., 1883, 606 (Charleston); Jordan, Proc. 


U.S. Nat. Mus., 1886, 541 (note on type). 

Cryptotomus ustus Jordan, Proc. U.S. Nat. Mus., 1886, 228 (Pensacola). 
Habitat.—West Indian fauna; Charleston and Pensacola to Brazil. 
Etymology: Ustus, scorched, from the color. 

We have examined specimens of this species from Rio Janeiro, Pen- 
sacola, and Charleston, as well as the original type from Brazil. 


f 


79. CRYPTOTOMUS AUROPUNCTATUS. 


Callyodon auropunctatus Cuv. & Val., xiv, 290, 1839 (San Domingo); Giinther, iv, 
214, 1862 (copied); Gutelianet. Scarides, 60, 1865 (note on type); Jordan, 
Proc. U. 8. Nat. Mus., 1886, 542 (note on type). 
Cryptotomus auropunctatus Faetinen. Proc. U. S. Nat. Mus., 1886, 228. 
Habitat.— West Indian fauna; San Domingo. 
Etymology: Aurum, gold; punctatus, dotted. 
Of this species we have examined only the original types in the mu- 
seum at Paris. 


80. CRYPTOTOMUS BERYLLINUS. (PLATE IX.) 


Cryptotomus beryllinus Jordan and Swain, Proc. U. S. Nat. Mus., 1884, 101 (Havana; 
Key West); Jordan, 1. c. 137 (Key West); Jordan, Proc. U. S. Nat. Mus., 
1886, 45 (Havana); es ae . ¢., 1886, 228 (Jamaica). 


Sparisoma sp. Bean, Bull. U. S, Fish Com., 1888, 187 (Somers Point, N. J.), (young 
specimen). 

Habitat.—West Indian fauna; Havana, Key West, occasionally 
north to New Jersey. 

Etymology: Beryllinus, color of beryl or emerald. 

This species is common about Key West on muddy bottoms. Num- 
erous specimens of various ages were obtained, the largest about 6 
inches in length. A single rather large specimen was secured in the 
market at Havana. 

Besides the original types, we have seen a specimen from Rio Janeiro, 
which may be the same. It has, however, the anterior profile steeper 
and the eye smaller, 54 in head. 

We have examined the young specimen described and figured by Dr. 
Bean as “ Sparisoma sp.” It is identical with young specimens of — 
Cryptotomus beryllinus from Key West. The occurrence of this tropical 
fish at a point so far to the northward is surprising. 1 


81. CRYPTOTOMUS ROSEUS. 


Cryptotomus roseus Cope, Trans. Am. Phil. Soc., xiii, 462, 1869 (St. Martin’s); Jor- q 
dan, Proc. U. S. Nat. Mus., 1885, 545 (note on type); Jordan, Proc. U.S. 
Nat. Mus., 1886, 228. 
Habitat.—West Indian fauna; St. Martin’s; Bahia. 
Ktymology: Roseus, rosy. | 
Of this species we have examined the original type in the museum 
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of the Academy of Natural Sciences at Philadelphia, and three smaller 
specimens taken by the Albatross at Bahia. 

It is the slenderest of the Scaroid fishes, recalling such eo as Hali- 
cheres caudalis and Pseudojulis californicus. 


Genus XXVI.—CALOTOMUS. 


Calotomus Gilbert, Proc. U. S. Nat. Mus., 1890 (xenodon). 

TYPE: Calotomus xenodon Gilbert. 

Etymology: Kadds, beautiful; copvés, cutting. 

This genus is based on a large Scaroid of the eastern Pacific, allied 
to Cryptotomus, but differing in the arrangment of the teeth. Some of 


the East Indian species referred by Bleeker to Calliodon are probably 
congeneric with Calotomus xenodon. 


ANALYSIS OF AMERICAN SPECIES OF CALOTOMUS. 


Common characters.—Teeth distinct, equal, imbricated in regular oblique rows in 
both jaws, wholly concealing the dental plates to the anterior edge of which they 
are affixed. Cutting edge of both jaws formed by the outer teeth, the dental plate 
not reaching the edge and visible only from within. Lips double for a short distance 
only. Scales of cheeks in one row ; lateral line continuous ; bases of dorsal and anal 


with scaly sheaths; dorsal spines 9, soft, and flexible; gill membranes broadly 
joined to the isthmus. 


a. Body deep, compressed, the depth 2} in length; head 3}; snout short and con- 
vex ; teeth pointed, arranged in quincunx order, the posterior face alone adnate 
to the dental plate; teeth equal and similar in both jaws, 3 to 4 in an oblique 
series anteriorly; about 12 such series in the upper jaw and 14 in the lower; two 
posterior canines in upper jaw, curved downwards and backwards; 3 or 4 scales 
on cheek; four before dorsal; scales 14-25-7. D. IX, 10; A. III, 9. Dorsal 
spines high and flexible ; caudal deeply Junate, the outer rays produced ; ventrals 
short. Color mottled silvery, slaty, and brown, in indefinite pattern; pectorals 
dusky at base; vertical fins mottled, the dorsal and anal black on basal half. 


XENODON, 82. 
82. CALOTOMUS XENODON. 


Calotomus zenodon Gilbert, Proc. U. S. Nat. Mus., 1890 (Socorro Island). 

Habitat.—Revilla-Gigedos archipelago. 

Ktymology: Zevdc, strange; 3dodc, tooth. 

This species is known from two specimens, the largest 14 inches 
long, taken by Dr. Gilbert at Socorro Island. 


Genus XX VIIL—CALLYODONTICHTHYS. 


Callyodontichthys Bleeker, Versl. in Meddeel. Akad. Wetensch. Amsterd. Natuurk. 
xii, Sear., 1861, 2. (flavescens—bleekeri). 
TYPE: Callyodontichthys bleekert Steindachner. 
Ktymology: Katds, beautiful ; dd05s, tooth; éyéds, fish. 
This genus contains a single species, of which but one specimen has 
been made known. We have never seen it, and do not know whether 
it is the representative of a distinct genus, or whether it be simply the 


young of a species of Sparisoma. 
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83. CALLYODONTICHTHYS BLEEKERI. 


Callyodontichthys flavescens Bleeker, Scarid., 2, 1861 (Bahia), not Scarus Slavescens 
7 Bleeker). 
Callyodontichthys bleekeri Steindachner, Ichthyol., Mittheilungen, v, 1862. 


Habitat.—Coast of Brazil. © 

Etymology: Named for Pieter van Bleeker. 

This species is unknown to us, and we are unable to give any of its 
specific characters. 


Genus XX VIII.—-SPARISOMA. 


Sparisoma Swainson, Nat. Hist. Class’n, Fishes, ete., 1839, ii, 207 (abildgaardit). 
Scarus Bleeker, Versl. Akad. Wet. Amsterdam, xii, 1861, Scaroid, 3 (crelensis). 
Scarus Giinther, Poey, Guichenot et Auct. (cretensis). sd 
Sparisoma Jordan & Gilbert, Syn. Fish. N. A., 1883, 938 (abildgaardi). 


TypE.—Sparus abildgaardi Bloch. 

Etymology: Szdpos, Sparus, ancient name of some Sparoid fish ; cana, 
body. Sparus is said to be from czatow, to gasp. 

We have elsewhere given the reasons which have led us to huh the 
name Scarus for the group (Pseudoscarus) to which the species originally 
described as Scarus by Forskal belong. 

This being done, the only name applicable to the present group is 
that of Sparisoma Swainson. As originally defined this generic name 
was a useless synonym, like nearly all the other generic names of fishes 
proposed by Swainson. It was supposed to differ from the Petronason 
of the same author in the presence of hexagonal scales, sharp incisive 
teeth and obtuse canines. As, however, its type, S. abildgaardi, is a 
member of the present genus, the name should not be set aside. 


ANALYSIS OF SPECIES OF SPARISOMA. 


Common characters.—Lower pharyngeal broader than long, subhexagonal, its sur- 
face moderately concave or flattish; teeth in each jaw largely coalescent in the adult, 
their tips more or less separate in the young, the edge, especially of the lower jaw, 
remaining uneven; the median suture in each jaw present, but not well defined; one 
to four tadiating canines sometimes present on each side of upper jaw above its cut- 
ting edge;* gill membranes broadly united to the isthmus; dorsal spines pungent; 
upper lip double for its entire length; lower jaw projecting beyond upper; lateral 
line not interrupted, passing gradually from its row of scales posteriorly to the series 
next below it; tubes of lateral line much branched; scales about head large, those on 
cheek in asingle row, those on the median line in front of dorsal three or four in num- 
ber. Species of rather small size, most of them American. 

a. Upper jaw never with posterior lateral canines. 

b. Caudal slightly rounded, the angles not produced. 

y. Scales of lateral line and nape not black; cheeks with 
three scales. Color purple or purplish-brown, with 
brownish shade on anterior part of body, this shade 
forming generally a large, distinct, dark blotch be- 
tween the pectoral and lateral line; caudal violet, 
with a white band at tip and obscure cross-bars. 

CRETENSE, 84. 


*In some species having normally one or more canine teeth, some or all of them are, 
occasionally absent—on. one or both sides. 
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reat Li yy. [Scales of the lateral line, those on the nape of the neck, 

. and a few on the opercles, black shining violet; dor- 
sal spines stout, the anterior not much longer than the 
orbit. General color, olive (in spirits); outer parts of 
the vertical fins, violet; posterior part of the axil, 
blackish violet.] (Giinther.)......-....STRIGATUM, 85. 

bb. Caudal lunate, or truncate-with sharp angles (rounded in the very young). 
c. Caudal fin distinctly barred with irregular brown spots and markings. 

- d. Body without distinct pale longitudinal streaks above ; caudal not evidently 
pale-edged ; spot on base of pectoral blackish and dis- 
tinct; no evident pale or dark blotches on back of 
tail ; caudal lunate or (var. truncatus) truncate in adult, 
rounded in young. General color olivaceous or reddish 
brown, clouded, and washed with cbherry-red; lower 
fins mostly red; pectorals light orange; chin pale, 
with a whitish cross-band........-..FLAVESCENS, 86. 

dd. Body with three or tour pale longitudinal streaks, the upper running to a 
faint pale blotch on back of tail between two dark 


brown blotches; caudal distinctly pale-edged behind 
i and more distinctly barred than in S. flavescens ; spot 
. ~ at base of pectoral brownish and very faint; about 
8 four small dusky blotches along base of dorsal, the last 


one most distinct at base of last ray ; caudal with many 
cross-bars and blotches; snout dusky; chin with one 
or two whitish cross-bars ; caudal concave, with sharp 
angles; dorsal and anal mottled with brown; pecto- 
rals and ventrals plain; young with dark opercular 
blotch and dark points about eye ...FRONDOSUM, 87, 
. Caudal fin not cross-barred. 
va Axillary spot black, very distinct; outer rays of caudal considerably pro- 
~ duced, the length of exserted part one-third te one-half 
that of head. 
é. Caudal red, its outer rays green; axillary spot very distinct; body oliva- 
- ceous, nearly plain, reddish below ; some xeeniae blue 
‘ on head; a faint greenish streak running backward 
from the aa of the mouth......-.... BRACHIALE, 88. 
ee. [Caudal violaceous ; outer rays of caudal produced to about one-half the 
length of the head; a dark spot at base of pectoral. 
Genefal color dusky red; fins yellowish red; scales of 
the back and sides Sih many red spots.] (Bleeker.) 
MASCHALESPILOS, 89. 

dd. Axillary spot faint or wanting; coloration uniform dark purplish-violet ; 

three large scaleson cheek ; dorsal spines rather aleadee 

but pungent; caudal emarginate; tubes of each scale 
of lateral line much ramified and extending over the 
whole scale; teeth of moderate size, very distinct on 

the edges of the jaws.] (Giinther.) .... ARACANGA, 90. 

aa. Upper jaw with one or more canines above its cutting edge (these occasionally 

- obsolete on one or both sides). 

g. Caudal fin in adult deeply forked, the upper lobe about as long as the 
head, and twice or more the length of the inner rays; 
caudal fin variegated. 

h. Canines 3 or 4 on each side; pores of lateral line excessively branched, 
each with several (6 to 8) much divided branches. 
Color bright greenish blue (the side sometimes with a 
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blue band); caudal lobe blue, the middle rays red; el 
dorsal and anal red ; pectorals yellowish, the amilteey 
spot large, black, Aiea with red.. CHRYSOPTERUM, 91. 

hh. Canines one or two on each side; upper and hi sae lobes 
greenish. 

i. Opercle without black and yellow spot, pores of lateral line each 
with few (4 or 5) nearly simple branches. Color in 
life chiefly light blue, without sharp markings, fading 
to reddish in spirits; caudal dull greenish, the middle 
rays reddish; other fins mostly scarlet; axillary spot 
WHE QRH OA pun ae CF oe a a eee LoRITO, 92. 

i. Opercle with an inky black spot, in front of which is a golden spot; 

one short blunt canine; no spot at base of pectoral ; 
axil dark within; a atin blotch near root of caudal; 
gill membranes fags pectorals dark green posteriorly ; 
anal green at base and at margin, brownish in the 
middle; caudal with a red crescent, separated by a 
green band from the transparent posterior margin. 
VIRIDE, 93. 
gg. Caudal fin simply lunate, the outer rays more or less exserted, but not 
twice as long as the inner rays and much shorter than 
the head; canine single on each side (rarely obsolete 
or duplicated). | 
q. Body largely red in life; no pale blotch on back of tail. 

j. Head with a scarlet serigip from below eye to angle of mouth; a 
small scarlet streak behind eye; color chiefly eeotedl 
brown ; a round spot of yellow and black behind head, 
just siden lateral line; fins chiefly red; angles bs 


caudal black; axillary ane obscure. 
AUROFRENATUM, 94 b. 


jj. Head unstriped ; color dark reddish brown, with white mottlings ; 
no yellow or black spot; belly abruptly red; fins 
mostly cherry red ; axillary spot obsolete; body rather 

deep ; scales large, their outlines well defined. 
, ABILDGAARDI, 95. 
qq. Body with little or no red in life; a pale blotch on back of tail; 
axillary spot faint; caudal barred; body with 3 or 4 
pale lengthwise aeecaus yenebs ee see DISTINCTUM, 95 b. 

999: Guia truncate or slightly rounded ; the angles not acute. 

z. Posterior canine single on each side; body rather stout. Color 
grayish olive, iiesetvexsonkien with whitish anddusky; 
lower half of body abruptly paler from level of eye; 
upper half with a narrow whitish stripe confluent 
with the back from nape to end of dorsal; the part — 
of back below this crossed by irregular dusky bars _ 
which end abruptly at lével of eye; lower half with 
obscure pale lengthwise streaks; a black spot as 
large as pupil on end of opercle; axil and base of — 
pectoral dark; dorsal gray, throughout mottled with _ 
pale and vaguely barred and spotted with blackish ; — 
caudal dark olive, with narrow pale cross-bars; a 
broad olive cross-bar at base; anal colored like soft — 
dorsal; ventral faintly barred; pectoral plain; chin — 
with two broad silvery cross-bars, and two irregular _ 
bars of dark olive ......se0--+-+-- ---- NIPHOBLES, 96,5" 
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~ zz. Posterior canines 52 to 4 on each side. 
1. Caudal fin without black in the adult; one or two more or less 
distinct whitish bars across the chin. . 

m. Canines 2 or 3 on each side; axillary region extensively deep 
blue in life, this forming a large blotch around and 
on base of pectoral; a curved series of small white 
specks around the blue on base of pectoral ; body deep 
and robust; fins all mottled, the anal with three darker 
areas; body with three faint pale lengthwise streaks, 

* more or less obscure; two of these bound a more or 
less interrupted dusky band from eye to base of caudal. 
HOPLOMYSTAX, 97, 

mm. Canines 4 (rarely 3) on each side radiating horizontally; 
axil with little or no blue, but with a dusky blotch 
partly hidden by the fin ; front steeper and less curved 
than in hoplomystax ; body and fins mottled, but much 
less so than in the preceding; a distinct narrow streak 
of blue downward and forward from eye; caudal | 
nearly plain, dusky olive ; anal mottled.. RADIANS, 98. 

ll. Caudal fin with more or less of black on posterior margin, yel- 
lowish at base; anal light bluish and reddish ; its tip 
dusky; canines strong, 4 (rarely 3) on each side; 4 or 
5 scales on cheeks. Color olive green above, mottled 

= and speckled with red; snout with blue lines; a blue 
band around lower jaw; axil and base of pectoral 

deep blue-black ; fins mostly light orange and yellow. 

XYSTRODON, 99. 


- 


84. SPARISOMA CRETENSE. 


Scarus (Sxapos) of the ancients. 

Labrus ex purpureo viridi caruleo et nigro varius Artedi, Synonomia, 55, 1738, 

Labrus tetraodon virescens, cauda bifurca Artedi, Syn., 57. 

Labrus cretensis Linnzus, Syst. Nat., Ed. x, 1758,282 (after Artedi, 57) (and of the 
copyists). 

Scarus cretensis Cuv. & Val., xiv, 164, pl. 400, 1839; Giinther, iv., 209, and of most 
recent authors. 

Labrus varius Linneus, Syst. Nat., Ed. x, 282, 1758 (after Artedi Syn., 55). 

Labrus xantherythrus Rafinesque, Caratteri, etc., 1810, 40. 

— Scarus rubiginosus Cuv. & Val., xiv, 171, 1839. 

 Scarus mutabilis Lowe, “Trans. Zool. Soc., ii, 187.” 

 Scarus canariensis Valenciennes, ‘Webb & Berthelot, Ichth. Iles Canaries, pl. 17, 

6 f. 2.” (Canary Islands). 

| Scarus siculus Cocco, (fide Bonaparte). 


Habitat.—Mediterranean Sea and neighboring islands. 

Etymology: Cretensis, living in Crete. 

: This species, the original Scarus of the ancients and the only Scaroid 
fish found in European waters, is rather rare in the Mediterranean Sea. 
Our specimen was sent from Palermo by Dr. Pietro Doderlein. 


85. SPARISOMA STRIGATUM. 


Scarus strigatus Giinther, iv, 212, 1862 (locality unknown). 
_  —- Habitat—Unknown. 
_ _ Ktymology: Strigatus, striped: 
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Very little is known of this species. As the genus Sparisoma i is chiefly ; 
confined to American waters, we include the species in the present x 
paper as possibly American. 4 


86. SPARISOMA FLAVESCENS. 


_Vieja Parra, Descr. Piezas Dif. Hist. Nat., 1787, 59, pl. 28,°f. 4 (Cuba). a 

Scarus flavescens Bloch & Schneider, Syst. Ichth., 1801, 290 (after Parra); Poey, — 
Enumeratio, 1875, 113 (identification of Sc. squalidus with Parra’s figure); — 
Jordan, Proc. U. 8. Nat. Mus., 1884, 137 (Key West). 

Callyodon flavescens Cuv. & Val., xiv, 288, 1839 (after Parra). - 

Sparisoma flavescens Jordan & Swain, Proc. U.S. Nat. Mus., 1884, 92 (Havana, Key 
West); Jordan, Proc. U. S. Nat. Mus., 1886, 47 (Havana); Bean, Bull, U.S. 
Fish Com., 1888, 198 (Cozumel). 

Scarus rubripinnis Cuv. & Val., xiv, 199, 1839 (San Domingo); Giinther, iv, 211 
(copied); Guichenot, 13, 1865 (copied) ; ? Cope, Trans. Am. Phil. Soc., 1873, 
462 (St. Croix). 

? Scarus virens Cuv. & Val., xiv, 203, 1839 (Porto Rico; Martinique). 4 

Scarus squalidus Poey, Mem., ii, 218, 1860 (Cuba); Poey, Synopsis, 338; Jordan & — 
Gilbert, Syn. Fish. N. A., 1883, 938 (Garden Key); Giinther, iv, 212, 1862, 
(copied). 

? Scarus chloris Guichenot, Scarides, 1865, 14 (San Domingo, type of Scarus virens ; not 

of Bloch & Schnewer). 

? Scarus truncatus Poey, Synopsis, 1868, 339 (Havana) ; Poey, Enumeratio, 1875, 114; 
Poey, Fauna Puerto-Riquefia, 308, 1878 (Puerto Rico). 

Habitat.—West Indian fauna, Key West to Brazil. 

Etymology: Flavescens, yellowish. 

This species is excessively common at Key West, swarming every- 
where about the island in the eel-grass. It rarely exceeds a foot in 
length. At Havana it is apparently equally common, the numbers seen 
in the market exceeding that of all the other species combined. It is 
one of the least brightly colored of the species of the genus. As a food 
fish, this, like the others, is held in low esteem. The flesh, although 
not unpleasant in flavor, is soft and rather poor. In the Havana market 
it is usually called Vieja colorada, but the species of this group are sel- 
dom distinguished by fishermen. In the museum at Cambridge are 
specimens of Sp. flavescens from St. Thomas, Jérémie, Hayti, Port au 
Prince, Tortugas, Nassau, and Rio Janeiro. It was found in abundance 
at St. Lucia by the Albatross. 

We follow Poey in identifying with this species be Vieja of Parra, 
which is made the type of Scarus flavescens of Schneider. Valenciennes — 
has made of this “ Vieja” a Calliodon, and Bleeker a Callyodontichthys. — 
Parra’s figure seems not unlike this species, but we should not have 
ventured so to consider it except for the authority of Poey. There © 
seems to be little doubt that this species is the original Scarus rubipin- — 
nis, as well as the Scarus squalidus of Poey. The Scarus virens C. & V., — 
and Scarus truncatus of Poey either belong to this species or to some one — 
very closely related to it, possibly distinguished by a truncate caudal. 7 
In the form of the anaey this species Shows some variation. 

If the name flavescens is considered too uncertain for adoption, Spari- 
soma rubripinne comes next in order of time. 
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~, - There is considerable variation in the amount of redness in this species 
large ones being usually more rosy than the young. 


‘ = pee 87. SPARISOMA FRONDOSUM. : 


Scarus frondosus (Cuvier MSS.) Agassiz, Spix. Pisce. Brazil, 1829, 98 (Brazil); Cuv. 

¥ & Val., xiv, 204, 1839 (Bahia, etc.) ; Guichenot, Scarides, 1865, 15 (Bahia) ; 

: Jordon, Proc. U. 8. Nat. Mus., 1886, 542 (note on type); Giinther, iv, 210, 
(Cuba; Jamaica; Trinidad; Brazil). 

— ? Searus circumnotatus Poey, Mem., 1i, 423, 1860; Poey, Repert. i, 375, 1866; Poey, Syn., 

. 340, 1863; Poey, Enumeratio, 114, 1875 (Havana). 

— ? Scarus emarginatus Poey, Syn., 340, 1868; Poey, Enumeratio, 114, 1875 (Havana). 

: ? Scarus distinctus Poey, Mem., ii, 423, 1860; Poey, Repert. ii, 163, 1867; Poey, Syn., 

341, 1868; Poey, Enumeratio, 114, 1875 (Havana). y 

 -Habitat— West Indian fauna, Cuba to Bahia. 

q Etymology: Frondosus, branched. 

- Our description is based on specimens taken by the Albatross at 

Bahia. ‘These seem to correspond to the species called frondosus by 

_ Giinther and probably to the distinctus of Poey. The types of frondosus 

_ are from Bahia also and are either this species or else flavescens, the 

_- former supposition being the most probable. The type of Sparisoma dis- 

tinctum has a lateral canine. It may be a distinct species from fron- 

_dosum, or it may be that this is one of the species normally possessing 

— canines. 

_ Ican not separate the circwmnotatus or the emarginatus of Poey from 

_ 8. frondosum, and so place them doubtfully in the synonymy. 

The relations of frondosum to flavescens are very close. 


88. SPARISOMNA BRACHIALE. 


‘Scarus brachialis Poey, Memorias, ii, 345, 1860 (Cuba); Poey, Synopsis, 337 (mis- 

q printed braguialis); Poey, Enumeratio, 113 (Havana). . 

2? Scarus humeralis Poey, Mem., ii, 422, 1860; Poey, Syn., 342, 1868; Poey, Enumera- 

q tio, 113, 1875 (Havana). 

Sparisoma frondosum oe & Swain, Proc. U. S. Nat. Mus., 1884, 93 (Havana) ; 

: Jordan, Proc. ae S. Nat. Mus., 1886, 47 (Havana), (not eee Srondosus Cu- 
vier). 

Habitat.—West Indian fauna; Havana. 

Ktymology: Bpayioy, the arm, from tlie axillary spot. 

_ A single specimen of this species was obtained at Havana. Its life 

colors were not uoticed. In spirits its colors are quite different from 

those of S. flavescens, though in other respects the two bear much re- 

— semblance. 
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89. SPARISOMA MASCHALESPILOS. 


Scarus maschalespilos Bleeker, Notices Ichthyologiques, i-x, 5, 1862 (Surinam). 
 Habitat.—West Indian fauna; Surinam. 

_ Etymology: Macyddy, arm-pit; ozthoc, spot. 

_ This species is known from the original description only. It is per- 
: laps distinct from S. brachiale, though evidently closely allied. 

H. Mis, 133——43 
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90.SPARISOMA ARACANGA. 


Scarus aracanga Giinther, iv, 209, 1862 (Jamaica). ss a. 
Habitat.—West Indies. | ty . 
Etymology: Aracanga, Portuguese name of a large parrot in Brazil. 
This species is known from Giinther’s scanty description only. Wes 

are indebted to Mr. G. A. Boulenger for the information that in the © 

types of Sparisoma strigatum and S. aracanga, there are no posterior — 
canines. : 

It is not certain that this species is distinct from frondoswm or from — 
brachiale. 7 


91. SPARISOMA CHRYSOPTERUM. 


Vieja Parra, Descr. Dif. Piezas Hist. Nat., 1787, 58, pl. 28, f. 4, (Cuba). 

Scarus chrysopterus Bloch & Schneider, Syst. Ichth., 1801, 286, pl.57 (American seas); 
Cuv. & Val., xiv, 185, 1839 (St. Thomas) ; Giinther, 1862, 12 (Martinique; © 
Jamaica) ; Guichenot, Scaridés Mus. Paris, 12, 1865 (San Domingo; Guade- — 
loupe); Cope, Trans. Am. Philos. Soc., 1871, 462 (St. Croix; St. Kitts). 

Sparisoma chrysopterum Jordan & Swain, Proc. U. 8. Nat. Mus., 1884, 94 (Havana); 

Jordan, Proc. U. S. Nat. Mus., 1886, 47 (Havana). 

Scarus chloris Bloch & Schneider, Syst. Ichth., 1801, 289 (after Parra); Goode, Bull. 
U.S. Nat. Mus., v, 1876, 34 cceminey,: 

Scarus lateralis Poey, Memorias, ii, 219, 1860 (Cuba); Poey, aera i, 373, 375; 
ii, 162; Poey, Synopsis, 337; Poey, Enumeratio, 112 *¢ 

Scarus Seialdens Guichenot, Scuridés, 15, 1865 (Bahia). 


Habitat.— West Indian fauna. 

Etymology: Xpucds, golden; ztepdv, wing or fin. | 

A single rather large specimen was obtained by Dr. Jordan in hea 
Havana market. We have also examined specimens from St. Thomas. — 
There has been no disagreement among recent writers as to the syn- — 
onymy of this species. Goode, in adopting for it the name chloris, has 
overlooked the slight priority of chr} ysopterum, and Poey has preferred — 
to set both aside on account of imperfections in the description and of — 
the error involved in the name of chrysopterum, none of the fins being — 
really golden. : | 

The identification of Parra’s figure has been rendered certain by a col- — 
ored drawing of the original type of Parra, sent by Graélls to Poey, and © : 
by him presented to me. 

The original figure of this species, published by Bloch & Scucidea 
is very incorrect as to form, but not uncharacteristic as to color or denti-~ 
tion. It may have been made froma dried and distorted skin. 


92. SPARISOMA LORITO. 
Sparisoma lorito Jordan & Swain, Proc. U. 8. Nat. Mus., 1884, 95 (Havana) ; ses ; 
Proc. U.S. Nat. Mus., 1886, 47 (Havana). : 


Habitat.—West Indian fauna. 
Etymology: Lorito, Spanish diminutive of loro, parrot. 
‘The single original type came from Havana. Others are in ph mu 
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: seum at Cambridge from St. Thomas, Sombrero, Barbadoes, and Jérémie, 
_Hayti. Although it is evidently not a rare species, we are unable to 
identify it with any of those described by Poey, or by Cuvier and Val- 
- enciennes. 


93. SPARISOMA VIRIDE. 


Piscis viridis bahamensis [the parrot fish] Catesby, Nat. Hist. Car., ii, 29, pl. 29, 
1738 (Bahama). 

| Sear us viridis Bonnaterre, Enc. Meth., x, 96, 193, 1788 (after Catesby) (not Scarus 
r viridis Bloch, 1790). 
_ Scarus catesby Lacépéde, iv, 16, 1803 (after Catesby). 

Scarus catesbai Cuv. & Val., xiv, 183, 1839. 
 Scurus catesbaei Poey, Repert., i, p. 372, 1867; Guichenot, Scaridés, ii, 1865 (San 

Domingo; Guadaloupe); Giinther, iv, 210, 1862, South America, West Indies). 

Scarus catesbyi Poey, Enumeratio, 110, 1875 
Sparisoma catesbyi Bean & Dresel, Proc. U. S. Nat. Mus., 1884, 153 (Jamaica). 
Sparisoma catesbei Jordan, Proc. U. 8. Nat. Mus., 1884, 191. 
Callyodon psittacus Gronow, ed. Gray, 84, 1854 (not of Linnzus). 
_ Scarus melanotis Bleeker, Notices Ichthyologiques, i-x, 4, 1662 (St. Croix). 
Habitat.— West Indies. 
_ Etymology: Viride, green. 
This is one of the largest and most strongly marked of the parrot- 
‘fishes. In the museum at Cambridge are specimens from Sombrero 
Key and St. Thomas. 
_ The name Scarus viridis has priority over Scarus catesby—both names 
having been based on Catesby’s figure, which is more exact than most of 
the early plates of fishes. 
_ The Scarus melanotis, likewise distinguished by a black and yellow 
Opercular spot, seems to us to be identical with Sparisoma viride. 


94. SPARISOMA AUROFRENATUM. 


Scarus aurofrenatus Cuv. & Val., xiv, 1839, 191 (San Domingo) ; Giinther, iv, 212 
(Cuba, Jamaica, Trinidad); Guichenot, Scarides Mus. Paris, 1865, 13 (San 
, Domingo) ; Cope, Trans. Am. Philos. Soc., 1871, 46 (St. Croix, St. Martin’s). 
“Sparisoma aurofrenatum Jordan & Swain, Proc. U.S. Nat. Mus., 1834, 96 (Havana); 
. Jordan, Proc. U. S. Nat. Mus., 1886, 47 (Havana). 
Scarus miniofrenatus Poey, Memorias, ii, 279, 393, 1860 (Cuba); Poey, Repertorio, i, 
4 1867, 374 ; ii, 164, 1868; Poey, Synopsis, 337 ; okie Enumeratio, 1875, 111. 
_ Habitat.—West Indies. . 
_ Etymology : Awrum, gold ; frenatus, bridled ; in allusion to the scarlet 


band backward from the mouth. “ 


) Specimens were obtained at St. Lucia by 
the Albatross. In color it is one of the most strongly marked and 
handsomest species. The name awrofrenatum is rather unfortunate, as 
the stripe on the head is bright vermilion in life. This, however, does 


hot justify the substitution for awrofrenatum of the name miniofrenatus 
HF Poey. : 
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95. SPARISOMA ABILDGAARDI. 


Vieja Parra, Descv. Dif. Piezas Hist. Nat., 1787, 58, pl. 28, f. 2 (Cuba). a 
Scarus abildgaardi Bloch, Ichthyol., taf. 259, 1791 (‘‘ America,” from a specimen sent 7 
by Prof. Abildgaard) ; Lacépéde, Hist. Nat. Poiss., iv, 55, 163, 1802 (copied). 
Scarus abildgaardi Cuv. & Val., xiv, 175, 1839 (St. iP a aharads Bahia) ; Giinther, iv, q 
209 (Puerto Cabello); Guichenot, Scaridés, Mus. Paris, 10 (Bahia, San Do- — 
mingo); Poey, Repertorio, i, 371, 1867, ii, 160; Poey, Synopsis, 337 ; Poey, — 
Enumeratio, iii; Cope, Trans. Am. Philos. Soc., 1871, 461 (St. Croix, St. 
Martin’s). a 
Sparisoma abildgaardi Swainson, Nat. Hist. Class’n, Fishes, etc., ii, 1839, 227; Jordan — 
& Swain, Proc. U. S. Nat. Mus., 1884, 97 (Havana); Jordan, Proc. U. S. 
Nat. Mus., 1886, 47 (Havana). a 
Scarus coccineus Bloch & Schneider, Syst. Ichthyol., 1801, 289 (after Parra) ; Cuvier, — 
Régne Animal, 1829, Ed. ii. ; 
Scarus aureoruber Lacépede, Hist. Nat. Poiss., iv, 55, 163, 1803 (on a drawing by — 
Plumier). j 
Scarus amplus Ranzani, ‘‘ Nov. peuae Acad. Scient. Inst. Bonon. t. 5, p. 324, pl. xxv, © 
1842” (fide Guichenot). 
Scarus erythrinoides Guichenot, Scarides, Mus. Paris, 10, 1865 (San Domingo). 
Scarus oxybrachius Poey, Synopsis, 1868, 342 (Cuba); Poey, Enumeratio, 115, lam. 4, 
2: 
Habitat.—West Indies. 
Etymology : Named for Abildgaard, professor in the University of 
Copenhagen. 
Several specimens of this species were obtained at Havana, where it — 
is not uncommon. We have also seen specimens from St. Thomas a . 
St. Lucia. 
This is evidently the original Sparus abildgaardi of Bloch. The Siar 
coccineus of Bloch & Schneider seems to belong certainly here. The 
description given by Guichenotof his Scarus erythrinoides fits our speci- 
mens wel; better than his account of Scarus abildgaardi. We do not 
see that Poey’s Scarus oxybrachius can be different. The sharpness of 
the pectoral is probably merely accidental. The pectoral is a little 
longer in proportion to the head in this species than in most others, but 
this difference seems to be due to the fact that the head is rather — 
shorter. . | 
The description of Scarus amplus we have not seen. 


95b. SPARISOMA DISTINCTUM. 


Scarus distinctus Poey, Mem., ii, 423, 1860; Poey PARIS: ii, 163; Poey, Syn., 3A; 
Poey, Enum., 114 7 eee 
Scarus frondosus Giinther, iv, 210 (Cuba; Jamaica; Trinidad ; Brazil). 


Habitat.—W est Indian fauna. 

Etymology: Distinctus, distinct. i 

A type of Scarus distinctus Poey is in the National Museum. It 
agrees with the species called in this paper Sparisoma frondosum, dif- 
fering only in the presence of a posterior canine and in the more sharply 
defined coloration. It is probable that it belongs to the same species, 
but in view of the uncertainty, I here give Sparisoma distinctum place 
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as a doubtful species. If the canine is normally present in 8. frondosum, 
its relations would be rather with &. niphobles than with S. flavescens. 


96. SPARISOMA NIPHOBLES. 


Sparisoma niphobles Jordan & Bollman, Proc. U.S. Nat. Mus., 1889 (Green Turtle 
Cay, Bahamas). 

Habitat.—West Indian fauna. 

Etymology: Nigofdnc, snowed upon, from the white spots. 

This species is known from a single specimen taken by Mr. Charles L. 
Edwards at Green Turtle Cay, in the Bahamas. From this specimen 
our description is taken. , 

The species is very close to S, radians and S. hoplomystax, but we can 
not identify it with either of these. 


97. SPARISOMA HOPLOMYSTAX. (PLATE X.) 


Labrus radians Castelnau, Anim. Nouv., etc., Amérique du Sud., 1855, 29 (Bahia), (not 
Scarus radians Cuv. & Val.). 

Scarus radians Giinther, iv, 211 (Jamaica; Bahia) (not of Cuv. & Val.); Jordan & 
Gilbert, Synopsis Fish N. A., 1883, 906 (copied). 

Scarus hoplomystax Cope, Trans. Am. Philo. Soc., 1869, 462 (St. Martin’s). 

Sparisoma cyanolene Jordan & Swain, Proc. U.S. Nat. Mus., 1884, 98 (Key West) ; 
Jordan, |. c., 137 (Key West); Bean, Bull. U.S. Fish Com., 1888, 198 (Cozu- 
mel), 

Habitat.—Florida Keys and southward to Bahia. 

Etymology: “Oxiov, weapon; postal, upper jaw. 

This little fish is very abundant about Key West, where many speci- 

mens were taken with the seine in the kelp. None of these were more 

_ than 6 inches in length, and as they were sexually mature at that size 

q is not likely that they grow much larger. 
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The prevalence of blue around the base of the pectoral is a striking 
color mark which does not soon disappear in alcohol. 

Specimens were also obtained by the Albatross at St. Lucia and at 
“3 E Bahia. A careful comparison of our specimens with the description of 

_S. hoplomystax seems to show that the characters of S. cyanolene are due 
si to the fresh condition of the types of that species. 


ian 
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> 98. SPARISOMA RADIANS. 
ie 


- Scarus radians Cuv. & Val., xiv, 206, 1839; Guichenot, Scarides, 17, 1865 (note on 
types); ? Goode, Bull. U.S. Nat. Mus., v, 1576, 32 (Bermudas). 
E -? Sparisoma radians Bean & Dresel, Proc. U. S. Nat. Mus., 1884, 153 (Jamaica). 
_ Scarus lacrimosus Poey, Mem., ii, 422, 1860; Poey, Syn., 343, 1868; Poey, Enumeratio, 
*f 113, 1875 (Havana). 
_ ? Scarus atomarius Poey, Mem., ii, 423, 1861; Poey, Syn., 348, 1868 : Poey, Enumeratio, 
115, 1875 (Havana). 
Habitat.— West Indian fauna, Havana to Brazil. 
_ Etymology: Radians, radiating. 
. Of this species we have examined three specimens wee by the Alba- 
-tross at Bahia, the original locality of S. radians. These agree so well 
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with S. lacrimosum that we regard the latter species as identical, and A 
we know of no character by which to separate S. atomarium. . ¥ 
A specimen sent by Poey to Cambridge seems to belong to S. r adians, 
Color, in spirits, mottled brown, the caudal similarly mottled and — 
faintly barred; no dark axillary spot; head plain; dorsal mottled. 
Caudal short, truncate, tubes of lateral line little branched ; body rather’ 4 
elongate, the depth 34 in length; pectoral short; two strong pos- — 
terior canines, before Which are several smaller venice teeth. Another — 
Specimen has four pointed teeth on each side of upper jaw. This may 
represent Sparisoma atomarium. 4 
Goode describes the life colors of the fish called by him S. radians as_ 
follows: 
Above olive tinged with reddish brown, beneath rose-color; head, upper part of | 
body, and dorsal marbled with brown; caudal irregularly banded with black, the 
extremity and spots on the membrane white; anal immaculate; base of pectorals , 
black ; chin white. : 
This is perhaps Sparisoma xystrodon, and doubtless hoplomystax, ra-— 
dians, and xystrodon have been confounded by authors under the name 
radians. | 
99. SPARISOMA XYSTRODON. 


Sparisoma xystrodon Jordan & Swain, & Proc. U. S. Nat. Mus., 1884, 99 (Key West; 
Havana); Jordan, 1. c., 137 (Key West); Bean, Bull. U. S. Fish. Com., 1888, — 
198 (Cozumel). 


Habitat.—West Indian fauna, Florida Keys; Cuba, St. Lucia. 

Etymology: Zderpoy, a scraper ; 3ddodc, tooth. 

This species is found in the eel-grass and Fucus about Key West, in — 
company with S. hoplomystax, and is equally abundant with the latter. — 
It reaches a still smaller size, none of the many specimens obtained 
exceeding 5 inches in length. These are sexually mature. 

One or two specimens of this species were seen in the market at Ha- 
vana, and many specimens were obtained by the Albatross at St. Lucia. — 


Genus XXIX.—SCARUS. 


Callyodon Gronow, Museum Ichthyol., ii, 8, 1764 (non-binomial) (croicensis). 

Scarus Forskal, Descr. Animal, ete., in Orient. Observ. 1775, 25 (psittacus, etc.), (not | 
of Gronow, 1764, which (non-binomial) == Labrus L.). 

Calliodon Bloch & Schneider, Syst. Ichthyol., 1801, 312 (lineatus = croicensis). 

Hemistoma Swainson, Class’n, Fishes, etc., 1839, ii, 226 (reticulatus Sw. = pepo Ben- 
nett). 

Petronason Swainson, Class’n, Fishes, etc., 1839, ii, 226 (psittacus, etc.). 

Erychthys Swainson, Class’n, Fishes, etc., 1839, ii, 226 (croicensis, etc.). 

Chlorurus Swainson, Class’n, Fishes, ete., 1839, ii, 227 (gibbus). 

Callyodon Gronow, Systema, Ed. Gray, 1854, 83 Giacaius etc.). . 

Pseudoscarus Bleeker, Versl. Akad. Wet. Amsterd., xii, 1861, Scaroid, 3 (chlorodon, =| 
psittacus, etc.). 

Pseudoscarus Giinther, Poey, Guichenot et Auct. 

Scarus Jordan & Gilbert, Syn. Fish N. A., 1883, 938 (psittacus, guacamaia). 

Calliodon Jordan, Proc. U. S. Nat. Mus., 1886, 591 (eroicensis). 


TYPE: Scarus psittacus Forskal. 


e 
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Etymology : Sxépos, Scarus, ancient name of Sparisoma cretense, said 
by Rondelet to be from czaipwy, to pasture. 
The name Scarus was used by the ancients and by some pre-Linnzan 

writers on zoology for the Mediterranean species of Sparisoma, Labrus 
 eretensis L. By Gronow, a non-binomial writer, it was used in 1764 for 
_ @ group substantially identical with the modern genus Labrus. 

Its first use as a generic name in binomial nomenclature is that of 

* Forskal in 1775. The genus Scarus of Forskal was based on several 

species obtained by him on the coasts of Arabia. A few of these are 
_ not Searoids. The others all belong to the group called Pseudoscarus 
_ by Bleeker. Forskal had apparently no acquaintance with the Labrus 
 eretensis, and this species can not in any proper sense be taken as the 
_ typeof his genus. One of the species mentioned by him should be so 
taken, and as all his Scari belong to the same group, it makes no special - 
difference which one is selected. Jordan and Gilbert have regarded 
_ Scarus psittacus Forskal as the type. If, however, Sparisoma cretense be 
_ taken as the type of Scarus, the proper name for the present genus 
_ would be Calliodon, and several of the useless generic names of Swain- 
_ son have priority over Pseudoscarus. 

Lately, in accordance with the rules of the American Ornithologists’ 

Union, I had adopted the non-binomial but post-Linnean generic names 
of Gronow, among them that of Calliodon, for the present genus. It 
- seems better, however, not to use these names of Gronow. I have, 
_ therefore, retained Scarus as the name of the present group. 
The genus Scarus contains the majority of the species of the subfam- 
ily of Scarine. Itis more widely distributed than the other genera; its 
' Species reach for the most part a larger size, and in general they are 
more brightly colored than the others. 


ANALYSIS OF SPECIES OF SCARUS. 


_ Common characters.—Lower pharyngeals spoon-shaped, ovate-oblong, transversely 
concave; teeth in each jaw fully coalescent, appearing as tessellations on the sur- 
face; jaws with distinct median suture; edges of jaw even; upper pharyngeals each 
_ with two rows of teeth; gill membranes scarcely united to the narrow isthmus, across 

_ which they form a broad fold; dorsal spines flexible, scarcely different from the soft 

‘Yays; upper lip laterally doalls, the interior fold becoming very narrow or obsolete 

-mesially ; lower jaw included in the closed mouth; lateral line ititerrupted poste- 

| riorly, commencing again on the next series of es below ; tubes of lateral line 

scarcely branched; scales ‘on cheek in two to four rows; scales in front of dorsal on 

i median line 6 to 8. Species mostly of large size, found in all tropical seas. 

_ a. Teeth whitish. 

_ 5. Upper jaw with from one to four posterior canines. 

_ ¢ Cheeks with from two to three rows of scales. 

d, Hoad with a longitudinal band ; a yellow longitudinal stripe on body ; outer 
rays of caudal not colored like the inner; caudal 
subtruncate. 

e. Outer rays of caudal blackish or greenish, darker than the median rays. 
Jf. Yellow stripe above pectoral about on a level with the eye; outer rays 
of caudal deep greenish blue; upper jaw .with one 
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posterior canine (rarely duplicated) ; two and one - 

half rows of scales on cheeks; head with two bluish- 

green stripes, the interspace reddish or yellow ; dorsal 

aud anal each with two green bands and one orange 

one, the anal having a roundish blue spot on the 

membrane between every two rays. General color 

bluish-green mixed with orange. PUNCTULATUS, 100." 

ff. Voliew stripe above pectoral, mostly below the level of the eye; outer 
rays of caudal blackish, the rest of the caudal arecia 

upper jaw with two Eaton canines; two rows of. 

scales on cheeks; upper part of head dark green, | 

below eye bright yellowish-green, with bluish mark- 

ings on opercle; dorsal bright green at base; ventrals — 

pale; base of pectoral with a blue-black mark. 

General color in life, bright green; darker on the © 

back, paler below’... 22... aston BOLLMANI, 101. 

ee. Outer rays of caudal orange, lighter than the median rays, its edge black- 
ish; yellow stripe above pectoral, below the level of 

the green stripes on the head, which are nearly hori- — 

zontal ; upper jaw with one posterior canine (rarely 

duplicated); two and one-half rows of scales on ~ 

cheeks; head with two bluish-green stripes, the in-— 

terspaces reddish or yellow; dorsal and anal each 

with two green bands and one orange one, the latter 

without blue spots; basal band of dorsal not broken 

into green spots. General color bluish green, mixed 

with orange ...-..-.---.-.----- TENIOPTERUS, 102, — 

dd. Head without longitudinal bands; posterior canines 2 to 4. 4 
g. [Caudal truncate; two series of scales on cheeks, and two scales on 
‘aaiaee preopercular limb; canines 2 or 3 on each side. — 

Color, uniform inlee aanuins vertical fins very 

dark.}’, (Grater ,) 25>. eee ne ARACANGA, 103. 

gg. Caudal fin lunate, the outer rays more or less produced; cheeks with - 
24 or 3 rows of scales; posterior canines 3 or 4; color 

(dried skin) plain brownish, the caudal in one speci: 

men (quadrispinosus) darker, in the other (irierineme 

paler mesially, its border and angles dark. 

TRISPINOSUS, 104. 

ce. Cheeks with four rows of scales; angles of caudal more or less salient. 
h. [Sides with a broad whitish band; fins, plain reddish; caudal 
square, with salient points; snout rather pointed; 

upper lip deep blue, lower carmine; general color, 

violaceous; head olivaceous above, rosy below.] 

EPoeyp SEES Ae APE k a ine ees Acutus, 105. 

hh. Sides without pale band; jaws nearly plain; color dusky oliva- 
ceous, some scales with a rosy blotch at base; dorsal 

edged with dusky; caudal dark, pale at base, and 

with pale shades, its angles little produced; operele 

with blue blotches; canines 3; four rows of scales 

on cheek; snout rather acute; seven scales before — 

dorsal ri>s Shes Die ese oe CUZAMILA, 105). | 

hhh. Sides without distinct pale band; jaws with bright colors; fins 
chiefly blue, darker on pectoral and front of cau- 

dal; middle of dorsal reddish, with blue spots; 4 

red band near the edge of the caudal, one on thé 

base of the anal and one near the upper edge of the 
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pectorals; ventrals mostly red, their external border 
blue; caudal with very salient angles; upper jaw 
with red and blue edgings; snout moderate; 2 
(rarely 3) lateral canines in upper jaw. General 
color, dark sky-blue; scales, brown-edged; eye with 
blue spots above and behind; a green band from the 
angle of the mouth, bordered above and beiow by 
red. Teeth quite pant MT We pot amas VETULA, 106. 
bb. Upper 1% without canines; two and one-half series of scales on cheek. 

. Third eaknt it row of scales of the cheek of 3 or 4 scales* of the 
upper row little larger than those of the second 
row.* Caudal slightly rounded, its outer rays not 
produced. 

j. Sides of body with two broad dark longitudinal shades; sides 
of belly each with three sharply defined lines, each 
on a row of scales, these stripes running from the 
breast to beyond front of ventrals (these lines usually 
becoming faint or even obsolete in old specimens). 

k. Stripes on side of breast, if present, whitish. Color, dark red- 
dish brown above, paler below; back dark; sides 
with two dark parallel stripes of the color of the 
back, separated by paler interspaces, the upper one 
extending backward from eye; snout above bluish 
brown; a narrow whitish streak running from head 
along the middle line of belly; a faint dark spot on 
base of pectoral; caudal pale orange-red, the outer 

; rays somewhat barred with brown; dorsal orange, 
edged with bluish; other fins nearly plain. 
CROICENSIS, 107, 
kk. Stripes on side of breast, if present, inky blue. Color bright 
green, olivaceous above, paler below, the lower half 
of the body becoming posteriorly more and more 
yellow, and on the lower half of the caudal peduncle 
bright light yellow, this color being brightest above 
front of anal; longitudinal shades on sides of body 
bright crimson, separated on the head by a band of 
green ; nospoton base of pectoral; caudal fin green, 
its lower half yellow; dorsal, anal, and pectorals 
green, at least at base; ventrals yellow. 
EVERMANNI, 108. 
sie [Sides of body without distinct, broad, darker stripes. Color, 
brown ; no bands or lines upon body or head; dorsal 
spatted: with violet and edged above and Geis with 
yellow, like the caudal; caudal without spots; ayel- 
low line near the edge, and another along the base 
of the dorsal.] (Guichenot.) ; 
FLAVOMARGINATUS, 109. 
ii. Third (partial) row of scales on the cheek of 1 or 2 scales only; 
scales of the upper row much larger than those of the 
second row ; caudal subtruncate, its outer rays more 
or less produced, becoming much elongate with age; 
adult with a fleshy hump above the snout. Color 
bright blue, the young more or less shaded with 
reddish brown; fins mostly blue. Size large. 
. Ca@RULEuS, 110, 
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* These two characters not verified in S. flavomarginatus. 
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aa. Teeth blue or bluish-green. ri 
1. Upper jaw with canines; caudal fin with angles ene ex- 
serted, especially in the adult: soft dorsal and anal Fe, 
nding in points; two and one-half rows of scaleson 
cheeks. - 
m. Upper jaw usually with 1 posterior canine. Color bright _ 
blue, the edges of the scales brownish; fins dark 
brown, with green upon the external border of the | 

ventrals, which are long and pointed ; forehead with ~ 

a fleshy hump in the adult. 
n. Tubes of the lateral line considerably branched. 

CLESTINUS, 111. 
nn. Tubes of the lateral line not branched... SIMPLES, 112. 
mm. [Upper jaw with from 3 to 6 posterior canines; jaws 
very convex. Color green under pectoral, and along 
the side and posterior part of the body; head, ante- 
rior and upper part of the back and belly erayish 
yellow ; dorsal and anal brown, spotted with green 
along their bases ; pectorals spl ventrals tinted with 
green; caudal grayish yellow. Size large.] (Gui- 


Chaiioty St ee SR Se re cho ee eee PLEIANUS, 113. 
ll. Upper jaw without posterior canines ; teeth deep blue-green. 
Size large. 


o. Caudal deeply notched, the angles much produced in 
the adult (the fin truncate or rounded in the young); 
body moderately elongate; depth 24 to 3 in length; 
cheeks with 24 rows of scales, those of the upper 
row larger than those ofthe second ; one scale below 
the second row. Color olive green, with more or 
less ill-defined green markings on heal; lower parts 
more or less reddish; vertical fins brownish orange, 
all edged with deep blue..........GUACAMAIA, 114. 

oo. Caudal rounded, the angles not produced; body ro- 

bust, the depth in adult 2} in length; cheeks with — 

two rows of scales, the lower of four, the upper of 

five scales; lower limb of preopercle wholly naked. 

Color light brownish, with some greenish shading 

on sides and bluish green on caudal peduncle; fins — 

all bright blue; snout and forehead bluish; orbits — 
surrounded by radiathae dots and dashessof green. 

PERRICO, 115. 


100. SCARUS PUNCTULATUS. 


Scarus punctulatus Cuv. & Val., xiv, 1839, 195 (Martinique) ; Jordan & Swain, Proce. 
U. S. Nat. Mus., 1884, 80 (Havana). 

Pseudoscarus punctulatus Guichenot, Scaridés, Mus. Paris, 1865, 26 (Martinique). 

Scarus diadema Cuv. & Val., 14, 1839 (Martinique) ; Cope, Trans. Am. Phil. Soc., 1871, 
461 (St. Martin; St. Croix). ) . 

Pseudoscarus diadema Poey, Synopsis, 347; Poey, Enumeratio, 116; Guichenot, Scari- _ 
dés, 28, 1865 (note on types). 3 

Pseudoscarus teniopterus Giinther, iv, 226 (Txinidad; excellent description; not of 
Desmarest). 


Scarus teniopterus Jordan, Proc. U. 8. Nat. Mus., 1886, 47 (Havana). 
Habitat.—W est Indies. 
Ktymology: Punctulatus, dotted. 
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This species is one of the most brilliant of the group, and may be 
known by the coloration of the anal fin, which has suggested the name 
punctulatus. 

Our single specimen is from Havana. Another from Porto Rico is in 
the museum at Cambridge. The Scarus diadema seems to be the same, 
but of this we are not quite certain. 


: 101. SCARUS BOLLMANTI. 

Scarus bollmani Jordan & Evermann, Proc. U.S. Nat. Mus., 1886, 470 (off Tampa Bay), 
Habitat.—Gulf of Mexico in deep water. 
Etymology: Named for its discoverer, Charles Harvey Bollman. 
This species is known from the original types only, taken from the 


stomachs of groupers (Hpinephelus) by Mr. Charles H. Bollman. 


102. SCARUS THNIOPTERUS. 


Scarus teniopterus Desmarest, Dict. Classique, xv, 244, pl. 12, 1831 (Cuba); Cuv. & 
Val., xiv, 195 (same type); Jordan, Proc. U. 8. Nat. Mus., 1886, 543 (note on 
original type). 

Peeudoscarus teniopterus Guichenot, Scaridés Mus. Paris, 1865, 26 (same specimen). 

Scarus vetula Cuv. & Val., xiv, 193, 1839 (St. Thomas; not of Bloch & Schneider, 
based on a figure of Parra). 

Pseudoscarus psittacus Giinther, iv, 225, 1862 (Cuba; Jamaica; after Coryphena psit- 
tacus L., which is a species of Xyrichthys; not Scarus psittacus Forskal, an 

_ Asiatic species); Guichenot, Scaridés, Mus. Paris, 1865, 25 (Martinique; St. 
Lucia) ; Poey, Synopsis, 347 (Cuba); Poey, Enumeratio, 116. 

Scarus psittacus Cope, Trans. Am. Philos, Soc., 1871, 461 (St. Martin; St. Croix). 

Scarus virginalis Jordan & Swain, Proc. U. 8S. Nat. Mus., 1884, 88 (Havana); Jordan, 
Proc. U.S. Nat. Mus., 1886, 47 (Havana). 

Habitat.—West Indies. 

Ktymology: Tawia, ribbon; ztepéy, fin. 

Our specimens of this species are from Havana, and St. Thomas. 
Others are in the museum at Cambridge from Porto Rico and St. 
Thomas. The types of Scarus teniopterus examined by us in Paris be- 
long to the species called by Jordan & Swain Scarus virginalis. The 
latter name should therefore be suppressed. . 

The name psittacus has been used by recent writers for this species. 
The original type of Coryphena psittacus, sent by Dr. Garden from 
Charleston, is still preserved by the Linnean Society of London. It 
has been examined by Dr. Bean, who has found it to be a Xyrichthys. 

There seems to be also no doubt that the original Vieja (pl. 28, f. 1), 
of Parra, on which the Scarus vetula of Bloch & Schneider is based, 
is identical with the Scarus superbus of Poey, rather than with the 


present species, to which it has been referred by Cuvier & Valen- 


ciennes. The name vetula must therefore supersede superbus, as already 


_ noticed by Mr. Goode (Bull. U. S. Nat. Mus., v, 32.). 


y 103. SCARUS ARACANGA. 


_Pseudoscarus aracanga Giinther, iv, 227, 1862 (Jamaica). 
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This doubtful species is unknown to us. Angee to x. Ginthor’ : 
‘it has exactly the samé coloration (as Sparisoma RENETEY § with bili 
it may be easily confounded. ” 


104. SCARUS TRISPINOSUS. 


Scarus trispinosus Cuv. & Val., xiv, 182, 1839 (Brazil). 

Pseudoscarus trispinosus Giienennk: Scaridés, 23, 1865 (note on type). 

Scarus quadrispinosus Cuv. & Val., xiv, 197, 1839 (Martinique); Guichenot, Scaridés, 
27,1865 (note on type); Jordan, Proc, U. 8. Nat. Mus., 1886, 542 (note on _ ; 
type). 

Pseudoscarus quadrispinosus Goode, Bull. U. S. Nat. Mus., v, 34, 1876. 

? Pseudoscarus chloris Giinther, iv, 227, 1862 (not Scarus chloris Bloch & Schneider). 
Habitat.— West Indian fauna. = 
Etymology: Trispinosus, three-spined. ' e 
We know this species only from the dried skin which formed the ‘_ 

original type of Scarus quadrispinosus. It is probably not distinct from 

Scarus trispinosus, likewise based on a dried skin, which, however, we 

have not examined. . 

105. SCARUS ACUTUS. 


Scarus acutus Poey, Mem., ii, 216, 1861 (Havana). 

Pseudoscarus acutus Poey, Bent 350, 1868; Poey, Enumeratio, 118, 1875 (Havana). 
Scarus gnathodus Poey, Repert., ii, 240, 1860 (Havana). 

Pseudoscarus gnathodus Poey, Syn., 350, 1868 ; Poey, Enumeratio, 119, 1875 (Havana). 


Habitat.— West Indies. 

Etymology: Acutus, sharp-pointed. F 

We know this species from Poey’s descriptions only. There seems ‘to # 
be little doubt that gnathodus is identical with acutus. 


Sa 


105). SCARUS CUZAMILA. (PLATE VII, Fia. 3.) _ 


' Scarus cuzamile Bean, Bull. U. S. Fish Com., 1888, 196 (Cozumel). 
Habitat.—West Indian fauna. 
Etymology: ‘‘in allusion to the ancient name of the island” of Co- — 

zumel. 

This species, apparently seas allied to S. acutus, is known from — 
one specimen about a foot long, taken at Cozumel, by Dr. Bean. 


106. SCARUS VETULA. 


(MupD-FISH ; VIEJA.) 


Vieja Parra, Dief. Piezas, etc., 1787, 58, lam. 28, f. 1 (Havana). 

Scarus vetula Bloch & Schneider, Ichthyol., 289, 1801 (after Parra) ; eo & Val, 
xiv, 193, 1839 (St. Thomas); Guickanos, Scarides, 25, 1865 (note on type); 
Jordan & Swain, Proc. U. S. Nat. Mus., 1884, 90. 

Pseudoscarus vetula Goode, Bull. U. S. Nat. Aus: v,1876, 32 (Bermuda). 

Scarus superbus Poey, Mem., ii, 218, 1861. 

Pseudoscarus superbus Giinther, iv, 218, 1862; Poey, Synopsis, 346, 1868; Poey, Enum. | 
eratio, 116, 1875 (Havana). q 


Habitat.—West Indies. 
Etymology: Vetula, old ne given in allusion to the Spanish name 
Vieja; English name, Old Wi 
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This species is one of the most gorgeous of the parrot fishes, reaching 
a length of nearly two feet. The specimens examined by us were sent 
by Professor Poey to the museum at Cambridge. 


107. SCARUS CROICENCIS. 
(BULLON. ) 

Callyodon Gronow, Museum Ichthyol., ii, 8, 1763; Gronow, Zodphylaceum, 244, t. 7, 
f. 4 (sine patria). 

Scarus croicensis Bloch, Ichthyol., taf. 221, 1790 (St. Croix ; probably more than one 
species included); Jordan & Gilbert, Syn. Fish. N. A., 1883, 9338 (copied) ; 
Jordan & Swain, Proc. U. 8. Nat. Mus., 1884, 87 (Havana; Key West); 
Jordan, ]. c., 137 (Key West); Jordan, Proc. U. S. Nat. Mus., 1886, 47 (Ha- 
vana); Bean, Bull. U. S. Fish Com., 1888, 198 (Cozumel). 

Erychthys croicensis Swainson, Nat. Hist. Class’n, Fishes, 1839, ii, 226 (name only). 

Scarus insule-sancte-crucis Bloch & Schneider, Syst. Ichthvol., 1801, 285 (copied). 

?Calliodon lineatus Bloch & Schneider, Syst. Ichthyol., 1801, 312, pl. 62, f. 2 (after 
Gronow); Gronow, Syst., ed. Gray, 1854, 84 (sine patria). 

Scarus alternans Cuv. & Val., iv, 1839, 200 (Martinique). 

Pseudoscarus sanctea-crucis Giinther, iv, 226, 1862 (Jamaica; Trinidad; Puerto Ca- 
bello); Guichenot, Scaridés, Mus, Paris, 1865, 29 (Martinique) ; Poey, Synopsis, 
1868, 350 (Cuba); Poey, Enumeratio, 1875, 119. 

Scarus sancte-crucis Cope, Trans. Am. Philos. Soc., 1870, 461 (St. Croix). 

Pseudoscarus lineolatus Poey, Repertorio, ii, 239, 1868 (Cuba); Poey, Synopsis, 350; 
Poey, Enumeratio, 1875, 119. 

 Habitat—West Indian fauna, north to Key West. 

_ Etymology: Croicensis, living in St. Croix, where the species was dis- 

covered. 

Several young specimens of this species were taken at Key West by 
Dr. Jordan. In Havana it is rather common, and is known as Bullon. 
Specimens are in the museum at Cambridge from Bermuda, Tortugas, 
St. Thomas, and St. Croix. 

It seems never to reach a large size. Goode has suggested that itis 
perhaps the young of Scarus vetula (=superbus Poey), but we are very 
positive that this can not be the case. The two are very unlike in den- 
tition, as well as in color. 

There is no warrant for the change of the original name croicensis 
into sancte-crucis, and we have as a matter of course restored the orig- 
inal form of the word. 

The Calliodon lineatus seems to us, as suggested by Valenciennes, 
to be probably this species. 

Poey recognizes Pseudoscarus lineolatus with the three streaks along 
the side of the breast, and P. sancte-crucis, in which these markings are 
obsolete. ‘These stripes are present in all our specimens from Cuba and 
Florida, but in a larger example from St. Lucia they are very faint or 
obsolete. Their absence is probably a matter of age, not of specific dif- 


ference. 
108. SCARUS EVERMANNI. 


— Scarus evernanni Jordan, Proc. U.S. Nat. Mus., 1886, 469 (off Tampa Bay). 
 Habitat.—Gulf of Mexico in deep water. 
Etymology: Named for Barton Warren Evermann. 


wc 
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Only the original type of this handsome species is known. It was 
taken from the stomach of some large fish off the west coast of Florida 4 
by Mr. Charles H. Bollman. Its resemblance to Se. croicensis is quite © 
strong, but the coloration is notably different. 


109. SCARUS FLAVO-MARGINATUS. 


- 


Scarus flavo-marginatus Cuv. & Val., xiv, 202, 1839 (Antilles). 
Pseudoscarus flavo-marginatus Guichenot, Scaridés, 30, 1865 (note on type). 


Habitat.—West Indies. 

Etymology: Flavus, yellow; marginatus, margined. a 

We know nothing of this species except what is contained in the — 
scanty descriptions of Valenciennes and Guichenot. 


110. SCARUS CGSRULEUS. 


(BLUE PaRRoT Fish; LORO; CLAMAGORE. ) 


Novacula cerulea (the Bluefish) Catesby, Nat. Hist. Carolina, etc., 1743, 18, tab, 18 
(Bahamas). 

Loro Parra, Descr. Dif. Piezas Hist. Nat., 1787, 57, Lam. 27, f. 1. (Cuba). 

Trompa Parra, |. ¢., f. 2. 

Coryphena samen Bloch, Auslandische Fische, ii, 120, taf. 176, 1786 (in part, after 
Catesby and a figure of Aubriet, altered from a figure by Plumier); Gmelin, * 
Syst. Nat., 1788, 1191 (copied). a 

Scarus ceruleus Bloch & Schneider, Systema Ichthyol., 1801, 288 (after Catesby, 
and Trompa of Parra); Cuv. & Val., xiv, 186, 1839 (St. Thomas) ; Cuvier, 
Régne Animal, Ed. ii, 1829; Jordan & Swain, Proc. U. S. Nat. Mus., 1884, 85 
(Havana; Key West); Jordan, Proc. U. S. Nat. Mus., 1884, 1837 (Key West); 
Jordan, 1. c., 1886, 48 (Havana). 

Pseudoscarus coeruleus Giinther, iv, 1862, 227 (copied); Guichenot, Scaridés, Mus. 
Paris (Proc. Soc. Imp. Nat. Cherbourg), 1865, 24 (St. Thomas, San Domingo); 
Poey, Repertorio, i, 373, 1867; Poey, Synopsis, 1868, 348; Poey, Enumeratio, 
1875, 117 (Cuba); Goode, Bull. U. 8S. Nat. Mus., v, 33, 1876 (Bermuda). 

Scarus loro Bloch & Schneider, Systema Ichthyol., 1801, 288 (after Loro of Parra). 

? Scarus trilobatus Lacépéde, Hist. Nat. Poiss., iv, 1803, 21 (ona drawing by Plumier). — 

9 Scarus holocyaneos Lacépede, Hist. Nat. Poiss., iv, 1803, 45, ona copy by Aubriet of a © 
drawing of Plumier; the copy colored entirely blue in order to represent this 
species; the original drawing probably intended for Sparisoma chrysopterum ; 
the same copy by Aubriet, the original of Bloch’s engraving of Scarus cwruleus. 

Scarus obtusus Poey, Memofias Cuba, ii, 1860, 217 (Cuba). 

Pseudoscarus obtusus Poey, Synopsis, 349 ; Poey, Enumeratio, 117. 

Scarus nuchalis Poey, Memorias, ii, 1860, 220 (Cuba). 

Pseudoscarus nuchalis Poey, Synopsis, 348; Poey, Enumeratio, 117. 

Pseudoscarus chloris Giinther, iv, 1862, 227 (Jamaica; Excl. Syn.). a 

Pseudoscarus quadrispinosus Goode, Bull.sU. S. Nat. Mus., v., 34 (not Scarus quadri- — 
spinosus Cuy. & Val. ?). 


Habitat.—West Indies, north to Key West. 3 
Etymology: Caruleus, blue. 7 
This species is common in the Havana markets. A single young 
Specimen was taken at Key West. Specimens from St. Thomas are in — 
the museum at Cambridge. | | a 
No specimens of more than a foot in length were obtained by me, and 
these show but slight traces of the fleshy hump on the snout, which is — 
said to be very conspicuous in the adult fish, They correspond fairly 


: 
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to the Zoro of Parra and tothe Scarus obtusus of Poey. It is possible that 
these specimens are not the young of the large-humped caruleus, but 

as no differences other than in the development of the hump and of the 
lobes of the caudal are to be found we refer them without much hesi- 
tation to S. cwruleus. The same opinion is expressed by Giinther, who 
considers his chloris as probably the young of cewruleus. His chloris is 
evidently our fish, though not the chloris of Bloch. 

There is some confusion in regard to the original Coryphena coerulea 
of Bloch, which must be regarded as in part only based on this species. 
The Scarus cwruleus of Bloch & Schneider is, however, free from any 
confusion with chrysopterum or related species. Scarus trilobatus Lacé- 
péde is somewhat doubtful, and Sparus holocyaneos Lac. is involved in 
confusion with Sparisoma chrysopterum. The obtusus and nuchalis of 
Poey are probably forms of cwruleus. 


111. SCARUS CCGLESTINUS. 
Scarus celestinus Cuv. & Val., xiv, 180, 1839 (St. Thomas); Jordan, Proc. U.S. Nat. 
Mus., 1886, 543 (St. Thomas), (note on original type). 
_ -Pseudoscarus celestinus Guichenot, Scaridés, 22, 1865 (note on type); Poey, Syn. 
4 349, 1868; Poey, Enumeratio, 118, 1875 (Havana). 
Habitat.—West Indies. 
Etymology: Celestinus, heavenly (blue). 
This species is known to us only from the examination of the original 
type, a dried skin in the museum at Paris. It is apparently distinct 
both from Se. ceruleus and Sc. guacamaia. 


112. SCARUS SIMPLEX. 

Pseudoscarus simplex Poey, Repert., i, 185, 1867; Poey, Syu., 349, 1668; Poey, Enu- 
' -mmeratio, 118, 1875 (Havana). 

Habitat.—West Indies. : 
Etymology: Simplex, simple. 

_ We know this species from Poey’s description only. It is very close 
to Se. celestinus, and may not be different from the latter. 


113. SCARUS PLEIANUS. 


ie Scarus guacamaia Cuv. & Val., xiv, 178, 1839 (St. Thomas). * 

i Pseudoscarus guacamaia Guichenot, Scaridés, 21, 1865 (note on type), (not Scarus gua- 
a camaia Cuvier). - 

| Scarus pleianus Poey, Mem. Cub., ii, 393, 1860 (based on Sc. guacamaia C. & V.). 


Habitat.—-W est Indies. 

_  Ktymology: Named for M. Plée, who collected for Cuvier in the 
_ West Indies. 

It is evident that Scarus guacamaia C. & V., the “Grand Scare aux 
- machoires bleus,” with 3 to 6 posterior canines, can not be the 
original Scarus guacamaia of Cuvier, which has no canines at all. No 
_ other writer (except Guichenot) has examined any specimens referable 
~ to the guacamara of Valenciennes, but Poey has given to these descrip- 
BR: tions the name of Scarus pleianus, which species must keep if it be 
& peely valid. 
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114. SCARUS GUACAMATA. (P.iate XI.) 


(GUACAMAIA; PARROT-FISH. ) 


Guacamaia Parra, Descr. Dif. Piezas Hist. Nat., 1787, p. 54, pl. 26 (Cuba). A: 
Scarus guacamaia Cuvier, Régne Animal, Ed. ii, 1829, 265. (No description; based en ~ 


Parra. Not Scarus guacamaia Cuv. & Val. = Scarus pleianus Poey.) Jordan 
& Gilbert, Syn. Fish. N. A., 1883, 938; Bean, Bull. U. S. Fish. Com., 1088, 
Hs (Cozumel). 
Pseudoscarus guacamaia Giinther, iv, 233 (Jamaica; Puerto Cabello; Bahia); Poey, 
Synopsis, Pisc. Cubens., 1868, 348, 463; Poey, inunieratin, Pisce. _Cubens., 
1875, 177. 
Hemistoma guacamaia Jordan & Gilbert, Syn. Fish. N. A., 1883, 607 (Key West). 
Scarus guacamaia Jordan & Swain, Proc. U. 8. Nat. Muss 1884, 34 (Havana; Key 
West); Jordan, 1. c., 137 (Key West); Jordan, Les U.S. Nat. Mus., 1886, 
48 (Havana). | 
Scarus turchesius Cuv. & Val., xiv, 181, 1839 (Porto Rico); Guichenot, Scaridés, 23, 
1865 (note on type); Jordan, Proc. U. S. Nat. Mus., 1886, 543 (note on 
original type). — 
Pseudoscarus turchesius Poey, Repert., i, 317, 1861; Poey, Syn., 348, 1868; Poey, Enu- 
meratio, 118, 1875 (Havana); Poey, Fauna Puerto Riqueiia, 337, 1895 (Havana). 
Scarus rostratus Poey, Mem., ii, 221, 1867; Poey, Repert., 163, 1867 (Havana). 
Pseudoscarus rostratus Phar, Syn., 349, 1868; Poey, Enumeratio, 118, 1875 (Havana). 
Habitat.—Wesét Indies. 4 
Etymology: Guacamaia, a Spanish word for parrot. 
This species is abundant about rocks at Key West, and is also not 
uncommon in the Havana market, where it is known still as Guacamaia. 
Our fish appears to be the Guacamaia of Parra, on which, so far as the _ 
printed record shows, the Scarus guacamaia of Cuvier was based. The — 
specimens in Cuvier’s possession, afterwards described by Valenciennes 
under the name of Scarus guacamaia, have canines in the upper jaw, — 
and apparently belong to a distinct and (to us) unknown species, to 
which Poey has given the name Scarus pletanus. We have seen no 
specimens a yard in length, as mentioned by Parra, nor have we seen 
any with the caudal lobes prolonged to the extent shown in his figures. — 
None of our specimens, young or old, show traces of canines. 4 
We have examined the type of Scarus turchesius in Paris, It seems 
to be the same as our guacamaia. Poey’s Scarus rostratus seems to be 
based on young examples with rather sharper snout than usual. 
A specimen of Sc. guacamaia from Rio Janeiro is in the museum at 
Cambridge. Another was taken by the Albatross at Bahia. 
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115. SCARUS PERRICO. 


(PERRICO; LORO.) 

Scarus perrico Jordan & Gilbert, Proc. U. S. Nat. Mus., 1881, 357 (Mazatlan). 
Habitat.—Pacific coast of tropical America. 
Etymology : Perrico, a Spanish word for parrot. 
This large species is very common in the rocks about Mazatlan. It 

is seldom caught, and is not eaten. The type in the U. S. National 

Museum (No. 9832 28) is 23 inches in length. 

It is remarkable that this single species and Calotomus wxenodon are 
the only Scaroid fishes yet described from the eastern Pacific. 


- 


Report U S. F.C, 1887.—(To face page 90.) Jordan. Labroid Fishes, P 
LATE XI], 
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RECAPITULATION. 


The following is the list of Labridz recognized by us as occurring in 
the waters of America and Europe. The distribution, in general, of 
each species is indicated by the use of the following letters: 

E. Europe. 

I. Islands of eastern Atlantic. 

N. North Atlantic coast, north of Cape Hatteras 
S. South Atlantic and Gulf coast. 

W.West Indies and Brazil. 

C. Southern California. 

P. Pacific coast of tropical America. 

V. Pacific coast of South America. 


Family LABRIDA. 
Subfamily A.-LABRINZ. 


Genus 1.—Centrolabrus Giinther. 
1. Centrolabrus exoletus (Linneus). E. 
2. Centrolabrus trutta (Lowe). I. 
Genus 2.—Acantholabrus Cuvier & Valenciennes. 
3. Acantholabrus palloni (Risso). E., I. 
Genus 3.—Labrus (Artedi) Linreus. 
- 4. Labrus berggylta Ascanius. E. 
5. Labrus comber Gmelin. E. (Probably a variety of the preceding.) 
6. Labrus livens Linneus. E. (Perhaps to be called Labrus merula.) 
7. Labrus nubilus Valenciennes. E., I. (Doubtful species.) 
8. Labrus viridis Linneus. E. 
9. Labrus bimaculatus Linneeus. E. 
Genus 4.—Symphodus Rafinesque. 


eee ee a | 
‘ 


| § Crenilabrus Cuvier. 

d 10. Symphodus mediterraneus (Linneus). E. 

11. Symphodus tinca (Linneus). E. 

yy 12. Symphodus melops (Linnzeus). E. 

; 13. Symphodus melanocercus (Risso). E. 

7 14. Symphodus cinereus (Bonnaterre). E. 

~ 15. Symphodus doderleini Jordan. E. : 
4 16. Symphodus pirca (Walbaum). E. (Perhaps to be called S. bailloni.) 

; 17. Symphodus ocellaris (Linneus). E. (Possibly to be called S. cwruleovit- 
q tatus or S. unimaculatus. ) : 
3 18. Symphodus ocellatus (Forskal). E. 

§ Symphodus. 


19. Symphodus scina (Forskal). E. 
_ Genus 5.—Ctenolabrus Cuv. &. Val. 


§ Lappanella Jordan. 
20. Ctenolabrus iris Cuv. & Val. E. 


\ Ctenolabrus. 


# 21. Ctenolabrus suillus (Linnzus). E., 
i. Mis; 133-44 
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§ Tautogolabrus Giinther. 


22. Ctenolabrus adspersus (Walbaum). N. 

23. Ctenolabrus brandaonis eteeaes B. 
Genus 6.—Hiatula Lacépéde. 

24. Hiatula onitis (Linneus). N. 


Subfamily B.W—HARPINA. 


Genus 7.—Lachnolaimus Cuvier. 

25. Lachnolaimus maximus (Walbaum). W,, S. 
Genus 8.—Harpe Lacépéde. 

26. Harpe diplotenia Gill. P. 

27. Harpe rufa (Linneus). W., B. 

28. Harpe eclancheri (Valenciennes). V. - J 

29. Harpe tridecemspinosa (Giinther). (Doubtful species; perhaps to be called — 

HI. jagonensis. ) . 

30. Harpe pulchella Poey. W. > 
Genus 9.- Lepidaplois Gill. 4q 

31. Lepidaplois scrofa (Cuv. & Val.). I. ) 
Genus 10.—Decodon Giinther. 

32. Decodon puellaris (Poey). W. 
Genus 11.—Trochocopus Giinther. 


§ Trochocopus. 
33. Trochocopus maculatus (Perez). V. 
§ Pimelometopon Gill. a 
34. Trochocopus pulcher (Ayres). C. 
35. Trochocopus darwini (Jenyns). VY. | 


Genus 12.—Graus Philippi. 
36. Graus nigra Philippi. V. 


Subfamily C.—CLEPTICINA. 


Genus 13.—Clepticus Cuv. & Val. 
37. Clepticus genizara (Bloch & Schneider). W. 


Subfamily D,—JULIDINE. 


Genus 14.—Pseudolabrus Bleeker. 
§ Pseudolabrus. 


38. Pseudolabrus gayi (Cuv. & Val). V. 
Genus 15.—Julis Cuvier. (Perhaps a subgenus under Coris. ) 
39. Julis julis (Linneus). E. 
Genus 16.—Leptojulis Bleeker. 
40. Leptojulis bimaculatus Kner & Steindachner. V. 
Genus 17,—Halichceres Riippell. 


§ Ichthycallus Swainson. 


41. Halicheres radiatus (Linneus). W., S. 

42, Halicheres nicholsi (Jordan & Gilbert). P. 
&. Halicheres sellifer Gilbert. P. 

44. Halicheres semicinctus (Ayres). C. 

45, Halicheres garnoti (Cuv, & Val.). W. 
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pe 46. Halicheres dimidiatus (Agassiz). W., B. 
47. Halicheres maculipinna (Muller & Troschel). W. 


Par 438. Halicheres bivittatus (Bloch). W., S. 

49, Halicheres dispilus (Giinther’. P. 

50. Halichwres poeyi (Steindachner). B. (Synonymy doubtful.) 
_ 51. Halicheres caudalis (Poey). W. (Syuonymy doubtful.) 


Genus 18.—Pseudojulis Bleeker. 
§ ——. 
52. Pseudojulis adustus Gilbert. P. 
53. Pseudojulis notospilus Giinther. P. 


; 04. Pseudojulis venustus Jenkins & Evermann. P. - 
§ Oxyjulis Gill. 

= 

7 50. Pseudojulis californicus (Giinther). O. 


: § Pseudojulis. 


56. Pseudojulis inornatus Gilbert. P. 
57. Pseudojulis melanotis Gilbert. P. 


Genus 19.—Thalassoma Swainson. 


58. Thalassoma lucasanum (Gill). P. 
59. Thalassoma socorroense Gilbert. P. 
60. Thalassoma nitidum (Giinther). W. 
61. Thalassoma pavo (Linneus). E., I. 
62. Thalassoma steindachneri Jordan. P. (Perhaps a variety of T. melanochir.) 
63. Thalassoma bifusciatum (Bloch). W. 
64, Thalassoma grammaticum Gilbert. P. 
65. Thalassoma virens Gilbert. P. 
Genus 20.—Doratonotus Giinther. 
66. Doratonotus megalepis Giinther. W.,S. 
Genus 21.—Xyrula Jordan. 
67. Xyrula jessie Jordan. W. 


Genus 22.—Xyrichthys Cuvier. 
§ Novaculichthys Bleeker. 
68. Xyrichthys rosipes Jordan & Gilbert. W. 
69. Xyrichthys splendens Castelnau. B. 
69 b Xyrichthys ventralis Bean. W. (Perhaps identical with X. rosipes.) 
70. Xyrichthys martinicensis Cuv. & Val. W., B. 
70 b Xyrichthys infirmus Bean. W. 
§ Xyrichthys. 


71. Xyrichthys uniocellatus Agassiz. B. 

72. Xyrichthys mundiceps Gill. P. . 

73. Xyrichthys novacula (Linneus). 8., W., E. (Perhaps includes two or 
three species, X. novacula, psitlacus, and vermiculatus. ) 

74. Xyrichthys modestus Poey. W. (Doubtful species.) 


e- Genus 23.—-Iniistius Gill. 
75. Iniistius mundicorpus Gill. P. 


e Subfamily E.—MALAPTERINZ. 
; Mg Genus 24.—Malapterus Cuv. & Val. 
oh 75, Malapterus reticulatue Cuy. & Val V3; 
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Data 3 “ Da ; ay is : ic Sara” 

Subfamily F.—SCARINE, Se Se 

Genus 25.—Cryptotomus Cope.. . Se ae 


76. Cryptotomus dentiens Poey. W. (Synonymy doubtful.) ‘ 
77. Cryptotomus retractus Poey. W.,S. (Synonymy uncertain.) 


78. Cryptotomus ustus Cuyv. & Val., W.,S., B. & 
79. Cryptotomus auropunctatus Cuv. & Val. B. B 


80. Cryptotomus beryllinus Jordan & Swain. W.. 
81. Cryptotomus roseus Cope. W., B. 


Genus 26.—Calotomus Gilbert. 

82. Calotomus xenodon Gilbert. P. 
’ Genus 27.—Callyodontichthys Bleeker. 

83. Callyodontichthys bleekeri Steindachner. W. 
Genus 28.—Sparisoma Swainson. 


84. Sparisoma cretense (Linneus). E. 

85. Sparisoma strigatum (Giinther). W. 

86. Sparisoma flavescens (Bloch & Schneider). W.,S. 

87. Sparisoma frondosum (Cuvier). W., B. (Species perhaps including more 
than one.) ; 

88. Sparisoma brachiale (Poey). W. 

89. Sparisoma maschalespilos (Bleeker). W. 

90. Sparisoma aracanga (Giinther). W. (Doubtful species.) 

91. Sparisoma chrysopterum (Bloch & Schneider). W. 

92. Sparisoma lorito Jordan & Swain. W. 

93. Sparisoma viride (Bonnaterre). W. 

94. Sparisoma aurofrenatum (Cuv. & Val.). W. 

95. Sparisoma abildgaardi (Bloch). W. 

95 b. Sparisoma distinctum (Poey). W. (Doubtful species.) — . 

96. Sparisoma niphobles Jordan & Bollman. W. / 

97. Sparisoma hoplomystax (Cope). S., W., B. 

98. Sparisoma radians (Cuv. & Val.). W. 

99. Sparisoma xystrodon Jordan & Swain. W.,S. 


Genus 29.—Scarus Forskal. 


100. Scarus punctulatus Cuv. & Val. W. 

101. Scarus bollmani Jordan & Evermann. S. 
102. Scarus teniopterus Desmarest. W. 

103. Scarus aracanga (Giinther), W. (Doubtful species.) 
104. Scarus trispinosus Cuv. & Val. W. 

105. Scarus acutus Poey. W. 

105 b. Scarus cuzamile Bean. W. 

106. Scarus vetula Bloch & Schneider. W. 
107. Scarus croicensis Bloch. W.,S8. 

108. Scarus evermanni Jordan. S. : 
109. Scarus flavomatginatus Cuv. & Val. W. 
110. Secarus ceruleus Bloch. W., S. 

111. Scarus calestinus Cuv. & Val. W. 

112. Scarus simplex Poey. W. 

113. Scarus pleianus Poey.. W. 

114. Scarus guacamaia Cuvier. W.,S. - 

115. Scarus perrico Jordan & Gilbert. P. 


UNIVERSITY OF INDIANA, 
March 20, 1890. 
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8.—ON SOME LAKE SUPERIOR ENTOMOSTRACA. 
By 8S. A. FORBEs. 
(With 4 plates.) 
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It seems hardly creditable to American zoolosy, or to the present tend- 
ency of zoological research among us, that the minute animal life of 
the greatest body ot fresh water on the globe should be less fully known 
than that of scores of insignificant Kuropean lakes, or even of many a 
wayside pool. While our students eagerly engage, offen atarm’s length 
and under almost prohibitory disadvantages, in merely imitative work 
on the problems most prominent in the laboratories of the Old World, we 
leave untouched, at our very doors, virgin fields of research which must 
deeply stir the envy of the acfive group of zoologists who have lately 
enriched Science with a mass of new and highly significant knowledge 
of the lake fauna of Europe. 
 Itis especially with the hope of calling more general attention to the 
animal life of our own larger lakes that I present here a preliminary 
description of the product of a few hauls of the surface net made in 
August, 1889, from piers and breakwaters, during a hurried trip along 
the south shore of Lake Superior. The only points from which it was 
possible for me to make even these imperfect collections were the little 
town of l’Anse (at the head of Keweenaw Bay), Marquette, and White 
Fish Point. J improved also a brief opportunity to use the net from a 
skiff in Lake Michigamme, in Marquette County, a few miles south of 
the great lake, with which its waters are connected only by way of the 
Menominee River and Lake Michigan. - 
_ The only published information on the Entomostraca of Lake Superior 
is that given by Prof.S. I. Smith, of Yaie, fifteen years ago, in the Report 
of the U.S. Fish Commissioner for 1874,* and there but four species of 
et the free-swimming forms of these minute Crustacea are positively 
identified. Concerning the entomostracan fauna of the Great Lakes in ~ 
g general, we have brief papers by Professor Birge tand myself{ on species 


ing 


Be _ *Sketch of the Invertebrate Fauna of Lake Superior, p. 690. 

5 t **Notes on Cladocera.” Trans. Wis. Acad. Sci., 1876-77, p. ‘‘Notes on Crus- 
tacea in Chicago Water Supply, with Remarks on the mcs of the Carapace.” 
Bticazo Med. Jour. & Examiner, xvi, pp. 584-590 (Dee., 1881). 

+ *On Some Entomostraca of Lake Michigan and Adjacent Waters.” Amer. Nat., 
Xvi, ay 640, 701 
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from Lake Michigan, mention of a single doubtful form in De Kay’s . Zo- 
ology of New York,* and a brief article on “ Fish Parasites” by De 
Kellicott. t aan 

In preparing the present notes I tate had particularly in mind, be- 
sides mere discrimination and description, the biological relatigng of 
the species, as dependent on their situations and relative abundance ; 
the origin of the Great Lake fauna, whether immediately and especially 
marine or common with that of the Northern lakes at large; and the 
phenomena of the evolution of species in some of the more intricately y 
related groups. 

This subject has also its important economic relation. A thorondl 
examination of the minute life of the Great Lakes, with special reference 
to the distribution, numbers and habits of the species of Entomostra ca 
occurring there, would greatly assist in the solution of some of the diffi- 
cult problems of practical fish culture. Since it is now demonstrated | 
that our most important fishes are almost wholly dependent, at a criti- 
cal period of their lives, on a sufficient supply of these small crusta- 
ceans, these furnishing to fishes the first food they eat, and continuing 
for some time to be substantially their only food resource, a knowledge 
of these little creatures is scarcely less important to the scientific fish 
culturist than a knowledge of fishes themselves. a 


Order COPEPODA. 
Family CALANIDA. 


Diaptomus sicilis Forbes (Plate I, fig. 6). 
D. sicilis, Forbes. Am. Nat., xvi (1882), pp. 541 (July), 645 (Aug.). : 
D. pallidus, var. sicilis, iaonciok: Final report on the Crustacea of Minnesota 
included in the orders Cladocera and Copepoda (in 12th Ann. Rep. Geol. 
and Nat. Hist. Surv. Minn. (1883), p. 137). 4 
D., sicilis Underwood. Bull. Il. State Lab. Nat. Hist., 11, 1886, p. 329. — a 
This beautiful species, a model of elegance and symmetry, is perhaps 
the most abundant entomostracan in my Lake Superior collections— 
relatively much more common than in the southern waters of Lake 
Michigan. It is closely similar to D. gracilis Sars (a common species of 
clear lakes in Europe, from northern Italy{ to Finland and Scandina- 
via), but the constancy of the characters which distinguish it warrants 
its separation. Although it is a decidedly variable form, its observed 
variations do not appear to include or sensibly approximate the char- 
acters of gracilis. The two have evidently had a common origin, not very 
remote; but their present geographical separation, shown by the con- 
stancy of their differences, makes it altogether probable that this origin 
dates from a time when communication between the fresh waters of the 


i 


* Part v1, ‘‘ Crustacea,” p. 62. _ Soa 
t ‘On Certain Crustacea Parasit?c on Fishes from the Great Lakes. Proc, Amer 
Soc. of Microscopists,” i, pp. 53-57. er 
t Imhof, oe 
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northern regions of Europe and of America was more immediate than 
now—a time, that is, when the lands of the northern hemisphere were 
more closely connected or less widely sterilized by ice. 

The typical form of sicilis is larger than gracilis, females ranging 
from 1.3 to 1.6™™ in length, without the caudal setz, while gracilis does 
not commonly surpass 1™”. The fifth and sixth segments of the ceph- 
alothorax are very imperfectly divided (no suture being apparent on 
the back), and the last segment is more deeply emarginate behind than 
seems to be the case with gracilis. There is a single very minute spine 
at the tip of the lateral lobe of this segment, and sometimes a still more 

‘mninute one some distance below and within this, on the inner inferior 
part of the lobe. 

In ovigerous females the abdomen has three segments, besides the 
furca, of which the first is as long as the second and third—the second 
being the shortest, but still nearly equaling the third. The furca is, in 

the female, a little longer than the third segment, in the male much 
longer than the second, the second, third, and fourth abdominal seg- 

- nents in the latter sex being almost exactly equal, and the first a little 

shorter. 

_ The basal joint of the legs’of the fifth pair (PI. 1, fig. 6,) bears, in both 
male and female, a large cylindrical process, ending with a atone spine or 
spine-like tip. In the female, the third joint of the outer ramus is scarcely 

- distinguishable as such, being merely a stout spine or hair articulated at 

the base and without accessory hairs or spines. The large process of 

_ the second joint is slightly curved outward. The inner ramus has two 

long, strong diverging spines, half as long as the ramus, near its tip, 

4 this extending beyond their insertion as a smooth, obtuse triangle. 

Left leg of male without spine on second basal joint or terminal seta on 

- outerramus. Inner rami of both legs smooth at tip, one- or two jointed. 

- Outer ramus of left leg distinctly two-jointed, the segments equal, the 

_ tip a rounded cushion covered with delicate short hairs. <A similar 

_ hairy pad at middle of inner surface of this segment. 

 Inspecimens taken August 9 at Marquette, spots of vivid red about 

- the mouth and at the posterior fourth of the cephalothorax were com- 

_ monly connected by an indigo-blue or pale red stripe, which included 

- the alimentary canal and often adjacent structures. The ovaries were 

_ also often blue, sometimes very bright. Occasionally one was seen with 

much more red irregularly distributed in the center of the body, and 

iti is probable that earlier in the season red was the prevailing color. 

b _ The egg masses of the female were blue, varying to red; the eye dark 
red ; the abdomen colorless; and the thoracic legs of a bluish tint. 


4 D. sicilis, var. imperfectus, new var. 

_ Occurring commonly with the form above described is another (often 
certainly adult, as shown by the developed spermatophore in the male 
and the external egg masses in the female) much smaller in average size, 
and with the terminal hook of the fifth pair of legs of the male thicker, 
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stouter, and less regularly curved. Ihave not been able to find positive } 
and unvarying distinctions between this form and the preceding, ant 
ain disposed to regard it as the barely matured adult, reproducing while | 
yet capable of further structural progress. Its average total length, — 
without seta, is 1™™, the thorax measuring .7™™ and the abdomen .3™™, — 
The antenne are relatively longer than in the typical form, extending — 
five or six joints beyond the cephalothorax instead of two or three, as — 
in the other. The inner ramus of the left leg is also relatively longer, | 
reaching to the tip of the outer ramus, while in the typical form ity 
reaches only to the base of the preceding joint. 

Both the above are extremely abundant in all the collections madem ; 
from northern Michigan, and are likewise among the commonest Ento- — 
mostraca of southern Lake Michigan and adjacent waters. The more 7 
highly developed variety is relatively commoner in the Great Lakes, and 
the imperfect form is the ordinary Diaptomus of the smaller lakes and 
permanent ponds adjacent. The latter, if either, is to be identified with 
the insufficiently described Diaptomus pallidus of Herrick.* 


Epischura lacustris Forbes. CP), fies. 1-55” BL at, tie, 7.) 
Amer. Nat., xvi (1882), p. 648. 

This remarkable species,t the most peculiar ot our fresh-water Cope- | 
poda, distinguished from all others known by the modification of sev- 
eral abdominal segments in the male as a sexual grasping organ, was — 
common in both Lake Superior and the smaller lake—most SE 
in a collection made at night in the harbor at Marquette. 

Among the many hundreds of specimens which I have examined from 
the Great Lakes and from several of the smaller lakes of Illinois, Michi- ~ 
gan, and Wisconsin, I have rarely seen an immature form, still more - 
rarely a female without a spermatophore attached, and never one with — 
an egg sac. The spermatophore (occasionally there are two) is fixed to 
the female abdomen by a large oval mass of cement, which may be so 
softened by a solution of potash as to permit the removal of this finger-— 
shaped structure, otherwise easily mistaken for a process of the abdo- 
men itself. The absence of an external egg mass is one of several 
features of this genus relating it to Heterocope of the lakes of ae 
which genus is indeed its nearest ally. 

Specimens taken from Lake Michigamme, August 9, were tinged with 
red or violet, most deeply in the ventral region, as if a much more 
brilliant Salo had largely faded. 

The cephalothorax of the male (Pl. I, fig. 1) has but three comple 
distinct segments, the last being united to that preceding, and that bear- | 

g 

*7th Ann. Rep. Geol. and Nat. Hist. Surv. of Minn. (1878), p. 91. a f 
+Two additional species of this genus, H#. nevadensis Lillj. and £. nordenskidill i | 
Lillj., the former from lakes in the Sierras and the latter from Newfoundland, hayd 3) 


lately been published in Revision des Calanides @ Eau Douce, par Jules de Giycnun et 
Jules Richard, pp. 92-96 (Paris, 1889). ,. 
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ing the third pair of legs alone being free. Beneath, however, all the 
leg-bearing segments except the last are marked off by sternal sutures. 

The head is distinguished by a transverse constriction, but without 
suture, and the antennal region is similarly marked off from the re- 
mainder of the head. The eye is distinctly double in structure, with 
but little pigment. 

Owing to modification and distortion of the male abdomen (PI. 1, fig. 
1; Pl. 11, fig. 7) its segmentation is difficult to make out, but the muscular 
structure shows that there are but four free segments. Of these the 
second and third are laterally produced to form a large chela, and the 
fourth bears the toothed and broadly paddle-shaped processes previously 
described,* the former of these springing from the ventral portion of the 


' segment and the latter from the dorsal. The base of the right ramus of 


the furca is concave without to adapt it to these structures, the whole 
abdomen being evidently strongly flexed to the right when this compli- 
cated apparatus is in use. There are but three developed plumose sets 
at the tip of each ramus, and besides these a short, stout tooth at the 
outer distal angle, and a delicate simple hair at the inner. 

The antenne are twenty-five jointed, and reach about to the third 


segment of the abdomen. The median joints of the female antenne 
and of the left of the male are thickened at the articulations, giving 


them a slender hour-glass form. 

The right antenna of the male is apparently twenty-one jointed, the 
thirteenth to the eighteenth segments are dilated, and the nineteenth 
segment is hinged upon the preceding. Both antenne are richly sup- 


plied with sensory structures, which have the form of two- or three-jointed 


hairs, with very delicate terminal segments, no olfactory clubs oceurring. 


_. The basal segments of these hairs on the first and third joints are espe- 


cially large and long, and contain distinct cells and finely granular 
matter. The terminal joint of each antenna is lobed at tip, with six 
long hairs; and there are four such hairs on the penultimate joint. 
The antennules are short, the ramus apparently but three-jointed, the 
short median joints common in this appendage being only obscurely 
indicated. The second joint is as long as both the other two, the first 
is very short, the third about three-fourths the second. The ramus 


bears four terminal and four lateral long curved plumose hairs. 


> 


: 


Before the mouth opening is a vaulted labrum, opposed to a similar 
elevation behind, the mandibles fitting into the transverse cleft between 


_ these lips. 


_ The mandibular palpus (PI. 1, fig. 4) is three-jointed, the first and last 
joints very short, each about a fourth of the length of the middle one. 


The greatest width of the latter is contained about twice in its length. 


- The tip of the palpus bears six long plumose hairs, with a cluster of 


- 
tty 
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four shorter ones near it. The ramus is short, twice as long as the third 
joint, obscurely four-jointed, and bears three long plumose terminal 
hairs and three longer lateral ones. 3 


* Amer, Nat., loc. cit. 


H. Mis, 1833——~-45 


f 
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First maxilliped stout and short, about four times as long as wide. — 
Three distinct joints or segments, with a number of small indefinite — 
articles compacted at the tip, this last bearing four long, stout, curved, _ 
parallel bi-peunate seta, and two smaller ones not in the same series. — 
Proximal joint the longest, the second shortest, about half as long as 4 
the third, the latter two thirds the first. The second joint bears two — 
plumose setie and the third joint three, the two basal of these upona | 
separate lobe. The latter joint bears also a fourth short stout seta in-_ 
serted near the lower one. a 

The second maxilliped has three lobes on the anterior margin of the — 
basal joint, each bearing two long, stout, coarsely plumose bristles, with — 
their barbs extending forwards. ‘The second joint bears one very long 
and one short plumose bristle at the anterior inferior angle. There- — 
maining joints, together about as long as the second joint, bear five long 
and two shorter plumose bristles. 

The first four pairs of legs (PI. I, fig. 5) are similar, the outer ramus 
three-jointed, and the inner one-jointed. The last joint of the outer — 
ramus of the first pair is about as long as the two preceding, and the — 
tip of the inner ramus reaches about to the middle of the second joint 
of the outer. The outer ramus of the fourth pair of legs (Pl. I, fig. 5) 
has two teeth at the outer tip of each of the two basal joints. The ter- 
minal joint of this ramus is armed as follows: A short, simple spine at 
middle of outer margin, and another at the distal outer angle; asingle — 
large and long terminal seta, strongly and sharply toothed externally 
and plumose within; and four long plumose sete attached to the inner — 
margin. The innerramus bears two terminal and three internal plumose — 
sete. The left leg of the fifth pair in the male (PI. 1, fig. 3), viewed | 
from behind, has the basal joint very large, broader than long, with the — 
inner inferior angle produced downwards as a long, stout, curved pro- 
cess or arm, as long as the two remaining joints. The second joint is 
trapezoidal, shortest within. The third joint is about half as wide at 
base as the first, is straight without, with a sharp small tooth at its ~ 
distal third, and bifid at tip. On the inner margin this joint is at first 
dilated a little and then deeply excavated to the narrow tip, to receive 
the lower end of the left leg, the lower two thirds of this margin form. ~ 
ing the segment of a circle. 

The marked distinction of this genus points toa separation from the 
stock common to it and Heterocope earlier than that of our other char- j | 
acteristic species of Calanidz, and a much earlier appearance in its © 
present habitat than that, for example, of the following species, which, — 
like Epischura, is without egg sac. ; 


Limnocalanus macrurus Sars, var. auctus, new var. 
Amer. Nat., xvi (1882) p. 648. 
This large calanid, very abundant at times in the southern end of |} 
Lake Michigan, and occurring also in Geneva Lake, Wis., I found — 
twice in Lake Superior, at Marquette, Our specimens differ constantly — 
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from the European, so far as I have seen, in a few slight particulars— 
especially interesting because of their minute and trivial character ; but 
in every detail of any importance the New and Old World Preece 
_ are alike, so far as I can judge from the original description of Sars * 
and from the amply illustrated paper of Nordqvist. t 
The minute terminal segment of the antenn:e, the twenty-fifth of tis 
European form, is in our examples consolidated with the preceding, so 
that there are but twenty-four segments, and numbers 8 and 12 are 
without the hook-like spines mentioned by Nordqvist. The armature of 
the mandible is somewhat reduced, consisting in the American form 
of seven short teeth, the two lower acute and widely separated, and the 
_ five remaining blunt and emarginate at tip. At the upper end of this 
series is a slender, acute tooth, anda small simple hair. There is norow 
of accessory spines on the mandible, as figured by Nordqvist. 
The slight differences noted are in the direction of a higher special- 
_ ization, and suggest, as do those of the Diaptomi, that our American 
% variety has had a more rapid course of development than the Kuropean. 
— In the Old World, Limnocalanus has been found only in the larger 
lakes of Finland aud Scandinavia, and in the gulfs of the Baltic (Fin- 
Jandand Bothnia). It seems to have been distributed in company with 
Diaptomus sicilis, and later than Epischura; andis probably now isolated 
_ from its European brotherhood—a geographical variety on the way to 
f become a species. 


Family HARPACTID &. 


Canthocamptus, sp. 

q Only a few specimens of this genus of minute Copepoda have been 
found in my Lake Superior collections, and in the one from Lake Michi- 
E gamme—a number too small to permit a study of the species. 


Family CycLopPip z. 


: Cyclops thomasi Forbes. (PI. 1, fig. 8.) 

et Cyclops thomasi Forbes, Amer. Nat. xvi (1882), p. 649; Cragin, Trans. Kan. Acad. 
Sei., vili (1882~’83), pp. 68-70.) 

x _ This well-marked species—the commonest of Lake Superior, where 

Sit is the usual companion of the Great Lake Diaptomi—was taken in 

ae Bicly every haul, often in countless numbers. It is a species of clear 

_ water and tbe open lake, and was far less frequent at L’Anse Bay than 

at Marquette and White Fish Point. In Lake Michigamme it was not 

“seen, 

Bs yclops gyrinus, n.sp. (PI. 1, fig. 9; Pl. 1, fig. 14). 

& A stout, heavy species, with long first Segment, strongly arched 


e *Oversigt af de iP eninndsvis we skvandscopepoder. Forhand, i Vidensk.-Selsk. 
Christiania, p. 226. 
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cephalothorax, short furca, well-developed terminal sets, and seven- — 
teen-jointed antennz, reaching the abdomen, with acute. ridge on the — 
three distal joints, that on the last serrate. (PI. m1, fig. 14.) - 
Total length 1.8"™, cephalothorax 1.1™™ long, .63"™ wide, and .43™™ — 
high ; abdomen and furca .7™™ long, equaling the longest bristle. 
Basal segment of.antenne without circlet of minute hairs, the second — 
segment short, the third shorter, the fourth equal to the second and — 
third together, the fifth a little longer than the second, the sixth equal — 
to the third, the seventh slightly longer than the fifth and sixth to- — 
gether; segments eight to eleven sub-equal, increasing a little in length, — 
twelve to fourteen a little longer, fifteen to seventeen much longer. ~ 
Antennules with line of delicate hairs inclosing a patch on posterior 
surface of each segment, elongate oval on all but the proximate, where — 
it is circular. ; 
Labrum with twelve conspicuous teeth, the second from each end — 
decidedly larger than the others. 
The swimming legs with all the ramithree-jointed. The first pair (P1.11, — 
fig. 10) with the segments of the outer ramus aboutas broad as long, the 
terminal segment with onespine and two spine-like set at tip, wo spines — 
without and three sete within; the other segments all with one spine 
and one seta. The inner ramus with one very stout spine at tip and - 
one very slender seta not longer than the spine, one seta without and — 
three within on the distal segment; the basal segment of this ramus — 
with one seta and the second with two. | ’ 
Second pair of legs with two very stout spines and a slender seta at_ 
tip of the last segment of the outer ramus, two stout spines without 
and four sétz within. The armature of the inner ramus like that of © 
the preceding. ; 
Outer ramus of the third pair of legs with two spines and one seta 
at tip (the inner spine the longer), three spines without and four sete ~ 
within; the inner ramus as before. @ 
In the fourth pair of legs (Pl. 0, fig. 11), the outer ramus has two 
spines and one bristle at tip (the bristle shorter than the longer spine) 
one spine without and four bristles within, the lower of the latter abort- 
ive. The inner ramus has the last joint slender, truncate, with twe 
stout spines at tip, the outer one the larger, with one seta without and 
two within. = 
The fifth pair of legs (Pl. 11, fig. 12), are jointed, the basal segment | 
two thirds as wide as long, its outer margin straight, its inner, convex” 
and minutely hairy. The distal end is truncate, with a very long seta 
at the outer distal angle. The second (terminal) segment is about as | 
long as the preceding is wide, lobed in the middle, and tri-setose, the | 
outer seta shorter than the inner, and the latter about half as long as_ 
the median. | 7 : 
Abdomen short, the greatest breadth but twice in length, the furea | 
short and broad, the rami half as wide as long, about as long asthe two 
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~ last segments of the abdomen. The inner terminal bristle three times 


as long as the outer, three fifths as long as the outer median, and about 


two fifths the length of the longest. A transverse row of spinules at 


the base of the outer seta; the distal end of the last abdominal segment 
dentate ; and the distal end of the segment preceding with a few teeth 
at the sides. 

Last thoracic segment minutely dentate on posterior margin. 

This species is allied to coronatus, from which it is distinguished 
(among other characters) by the absence of the dentations of the anten- 


nal segments, which gave the latter its name, by the absence of cilia on 


the inner surfaces of the rami of the furca, and by the much smaller 
size. | 

Described from several specimens (females)taken inshore at the head 
of Keweenaw Bay on the south shore of Lake Superior. 


Cyclops edax, n.sp. (Pl. I, fig. 15; Pl. Iv, figs. 16-19. ) 
A small species, usually more or less pigmented, moderately robust, 
with short furca, subequal caudal set, seventcen-jointed antenna, 8 


unusually prominent maxillipeds. 


Length, without caudal sete, 1.1™™. 
Cephalothorax oval, rather compact, broadest before the middle; 


first segment as long as the remainder; back moderately arched. Last 


thoracic segment scarcely broader than the first abdominal, slightly 


-. emarginate at the sides. First abdominal segment (PI. m1, fig. 15) very 


long, equaling the following three; last segment shortest, with a row 


of spinules at the posterior margin. Rami three eighths as wide as 
long, nearly twice the length of the last segment. The lateral spine a 
trifle behind the middle, the outer seta about as long as the ramus, the 
_ inner five sixths the length of the third from within, the latter two 
thirds as long as the second. 


The antenne reach to the fourth thoracic segment and are without 


4 serrations, acute ridges, or other special armature, except a stout spine 
4 at the tip of the sixth segment. The basal joint is as long as the three 
_ following, and the last three joints are about as long as the six pre- 
- ceding, joints sixteen and seventeen being equal, and fifteen four fifths 
_ as long assixteen. The fourth segment is as long as the fifth and sixth 
_ together, and the seventh alittle longer. The tenth segment is wholly 
destitute of hairs and bristles. The antennules are slender, the first 
_ and second segments not distinctly articulated, the first twice as long 
as the second, the third and fourth equal to each other, and to the first. 
_ The two last segments minutely hairy on the posterior surface, except 


% a little space near the tip of the last. 

* The first maxilliped is unusually long and slender, the basal segment 
being very nearly three times as Jong as wide, and ‘he whole appendage 
as long as the last five antennal joints. 


The last segment of the outer ramus of the legs of the first pair (Pl. 
V, fig. 16) bears one spine and two set at tip, one spine without and 
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two sete within. The inner ramus has at the tip. of the last joint one 
stout spine and one slender seta, one seta without and three seta 
within. The legs of the second and third pairs are armed alike, the — 
terminal segment of the outer ramus in each bearing a slender seta and — 
two spines at tip (the inner of these the longer, and the seta a little 
longer still), and one spine without and three sete within. The inner 
ramus like the outer, except at the tip, where there is a single stout — 
spine and a single seta. In the fourth pair of legs the last joint of the 
outer ramus bears two terminal spines and one seta, one spine on the 
outer margin and three sete on the inner. The corresponding joint of — 
the inner ramus is very narrow, has two spines at the tip, one seta 
without and two sete within. The outer margin of this last segment « 
is minutely hairy above the marginal seta. The rudimentary fifth foot — 
is small, two-jointed, the first joint half as long as the second, twice as — 
broad as long, with a slender simple bristle at the outer distal angle; — 
the second joint with two sete, the outer simple, longer than the pre- | 
ceding, the inner plumose and longest of all. 

By its seventeen-jointed antenne and two-jointed fifth foot with two 
terminal bristles, this species is related to C. simplex Pog., from which - 
it is, however, readily distinguishable by the shorter last joints of the | 
antenne and the absence of the knife-like ridge. The proportions of 
the joints of the antennules, and the plumose terminal sete of the fifth — 
toot are additional distinctive characters. . 

This Cyclops was taken in moderate numbers from Lake Michigamme — 
only. 
Cyclops agilis Koch. 

Amer. Nat., xvi (1882), p. 649. 

This wide-spread Old World species, reported from England to Russia — 
and Turkestan, and from Scandinavia to the Tyrol, and also known in — 
this country from Massachusetts to [linois and Minnesota, occurred in 
my Lake Superior collections from Marquette. ; 
Cyclops pectinifer Cragin. 

Trans. Kans. Acad. Sci. (1883) p. 71. a 

I have had no difficulty in distinguishing Professor Cragin’s species 
described under this name* from the very closely related form last 
mentioned, although it is possible that larger collections of both might 
show them intergrading. This was the commonest Cyclops in the col- 
lectionus made at l’ Anse. 7 


Order CLADOCERA. 


Family POLYPHEMID &. 


Polyphemus pediculus L. 
In this curious crustacean, not uncommon in clear shallow lakes and 
ponds in Kurope, we have an example of an immigrant, which has noé 


*A Contribution to the History of the Fresh-Water Copepoda. Trans. Kan., Acad. 
Sci., vil, p. 66. ‘ 
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varied, that I can see, in any particular since its advent here, my speci- 
. mens from Anse Bay, Marquette, and White Fish Point agreeing pre- 
_ cisely with the specific descriptions and figures of P. E. Miiller,* Lillje- 
borg,t and Schoedler.t Even the rudimentary legs of the fourth pair, 
although more swollen than in Miiller’s and Lilljeborg’s figures, are 
similarly lobed, and bear the same armature; and the coxal tuberosities 
noted by Miiller are also present. 

My examples differ, on the other hand, from Leydig’s plates and 
descriptions in the presence of four curved spines instead of three at 
the tip of each of the first three pairs of legs, and in the number of 
plumose bristles on the antennz,—seven on each ramus in ours, while 
in Leydig’s oculus there are eight on the outer ramus. These distinc- 
tions of pediculus and oculus have already been noticed by Schoedler, 
but subsequent writers have considered them insignificant, and bring 
all known forms of Polyphemus under one specific name. 

In this country, this species has been reported previously from Mas- 
sachusetts (Birge) and from Minnesota (Herrick). 


Family LEPTODORID A. 


Leptodora hyalina Lil]j. 

A beautiful and interesting species, likewise common to the northern 
parts of both worlds, and equally abundant in both, occurred frequently 
in my Michigan collections, although much more abundantly in Lake 
Michigamme than in Lake Superior. Great numbers were taken in the 
former lake, at the surface, on a bright day, with high wind, at 3 p. m. 


Family LYNCEID A. 


Eurycercus lamellatus O. F. M. 
Identical with the European species. Taken in Marquette harbor and 
’PAnse Bay. 
Acroperus leucocephalus Koch. 
From lAnse Bay. 
Alona sp. 
A very few specimens of this difficult genus were taken, usually in 


numbers too small for precise determination. A. oblonga P. B, M., and 
_ Athers allied to modesta Hk., and quadrangulata P. Ki. M., occurred at 


Marquette and at White Fish Point, and still another form was taken 
in Lake Michigamme. 


| ‘ Pleuroxus procurvus ? Birge. 
7 Trans. Wis. Acad. Sci., rv (1877), p. 92. 
To this species I assign doubtfully a few specimens taken at Mar- 


> 
me 
; 


* Danmark’s Cladocera, p. 200. 

t De Crustaceis ex ordinibus tribus Cladocera, Ostracoda et Copepoda, in Scania 
occurrentibus, p. 62. 
{ Neue Beitriige zur Naturgeschichte der Cladoceren (Crustacea Cladocera), p. 67, 
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quette and l’Anse differing from those described by Professor ‘Biree 
only in slight detail. None of the strive of the shell take a direction to. _ 
meet the ventral margin at right angles, but ail incline backwards; the — 
plumose sete of the ventral margin are not sparse, but are placed as _ 
thickly as they can stand; and the anterior margins of the shell are not — 
dentate, but the set there are articulated by greatly thickened bases. — 


Chydorus sphericus Baird. 
Taken frequently in small numbers in both lakes. 


Chydorus rugulosus n. sp. 

Allied to C. sphericus, but with the depth only three fourths the length, 
the pigment speck nearly or quite as large as the eye and half as far _ 
from the eye as from the tip of the rostrum, and the hexagonal shell- 
areas marked by a delicate reticulum of minute rugosities. 3 

Shell highest at middle, scarcely truncate posteriorly, but the hind — 
margin rounding broadly into the lower, the anterior dorsal surface 
flattened, meeting the flattened valves at an acute projecting angle, 
giving se Shell a trigonal form like that of a beech nut. The dorsal 
outline not uniform, but flattened in front. Submarginal row of hairs — 
along the ventral edge rather coarse and strong—about four to the 
length of a marginal hexagonal area. Surface of the shell everywhere — 
distinctly reticulate, bearing besides the coarse hexagonal reticula- — 
tions, a very fine but distinct net-work of minute rugosities, the meshes 
of which are longest in the direction of the margin of the shell. 

The labial appendage long, reaching as far as the tip of the rostrum, — 
and as broad at the base as high. The posterior inferior angle pro- | 
duced and extending slightly backwards, the whole quite different in ; 
form from that of C. sphaericus. 

Post-abdomen short, broad, inferior margin broadly rounded, with 
nine or ten simple, stout teeth. Anal tubercle forming an acute cnglos # 
the caudal claw smooth, with a small basal tooth, the length of which — 
is about equal to the diameter of the claw. 

Length, .5"™™; depth, .38"™; width, .33™™. 4 

Collected in Konaieyubte sage on the surface in Marquette har- 
bor at 5 a. m., August 11, 1889, and less abundantly ae 9: a 
Chydorus ee Baird. a 

Seemingly less abundant than the preceding. Noticed only at PAnse. — 
Bosmina longirostris O. F. M. 

A. few specimens of this common species—the only one of its genus” 
noticed—were taken repeatedly at Marquette, at White Fish Point, and — 
at ’ Anse. 


Family DAPHNIIDZ. 


Scaphloberis mucronata O. F. M. 
This abundant European entomostracan occurred in the very miscell 
Janeous collections from Anse, but was not noticed elsewhere. | 


Ns. 
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Daphnia retrocurva Forbes, var. intexta. 

This form, although remarkably constant in the collections made in 
northern Michigan, both from Lake Michigan and the smaller lakes, 
differs from retrocurva,* previously described, only in the inferior de- 
velopment of the head and the smaller size and number of the pectina- 
tions of the caudal claw. It is probably to be regarded as a slightly 
depauperate form of retrocurva. | 

The head, averaging two fifths the length of the body without the 
spine, is helmeted, triangular, the apex antero-dorsal, recurved. Its 
dorsal outline otherwise nearly straight or slightly concave ; lower mar- 
gin sometimes slightly sinuate near the rostrum, the latter produced 
to or beyond the tips of the sensory hairs. Length of the borders of 
the head subequal, but the antero-ventral margin commonly the longest. 
Pigment speck wanting. [Eyes small, about half as far from lower as 

‘from upper margin of the head, and cither equidistant from rostrum 
and apex, or a little nearer the former. Viewed from above, the head 
is about half as thick at base as it is Jong. 

_ Dorsal outline of the body more or less convex, spine in the adult 

nearly or quite equal to the depth of the valves. The latter about three 

fourths as deep as long, surface conspicuously reticulate, lower margin 

very slightly spinose, with sparse, short appressed teeth, which are con- 
_ tinued on to the terminal spine. Dorsal abdominal processes quite dis- 
tinct at base, brood cavity with one or twoeggs. The caudal claws bear 
a row of conspicuous teeth on the basal half, about twelve in number, 
in two sets, those of the distal set the larger. (In retrocurva these teeth 
are about twenty in number, the smaller proximal set twelve to fourteen, 
and the distal more conspicuous set, about eight in number.) Beyond 
_ these a row of very fine hairs aained nearly to the tip of the claw. 
- Posterior outline of the post-abdomen regular, bearing nine or ten ~ 
curved spines. 

Total length, without spine, about 1.6". 

This was the only Daphnia taken in the longshore collections in Lake 
Superior and in Lake Michigamme—the latter being, it will be remem- 
-bered, a body of water not directly connected with Lake Superior, but 
Beaptying through the Menominee River into Lake Michigan. 

This form adds to the characters of the section Hyalodaphnia the pec- 
_tinate claw of the group to which D. pulex belongs. Itis distinguished 
4 from D. pellucida at once by the armature of the claw and the lack of 

the pigment speck; from cucullata and its varieties by the same char- 

_ aeters and by the fact that the dorsal abdominal processes are distinct 
. at base. From hyalina and galeata it is separated by the lack of the 
ri pigment speck and the form of the head: 

a This Daphnia stood next in abundance in my Lake Superior collec- 
_ tions to Cyclops thomasi, Diaptomus, and Epischura, occurring in large 
or moderate number in every haul. 


as 
Sa 


* | * American Naturalist, xvI (1882), p. 642. 
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Daphnia levis Birge. 


A single specimen of this strictly American species occurred i in ave 
Lake Michigamme collections. 


» 


Daphnella brachyura Lievin. a 


Excessively abundant in Lake Michigamme, where it was the common. | 
est crustacean, but not noticed in the Lake Superior material. 


7" 


Sida crystallina O. F. M. 


- Very abundant in the rather dirty waters of Anse Bay, but not seen — 
elsewhere. 


» 


Holopedium gibberum Zaddach. 

A very remarkable form included among the pelagic species of the§ 
European lakes, and hitherto reported in America only from the deeper — 
waters of Lake Michigan.* Taken in moderate number at )’Anse, in — 


* 


shallow water from the pier. ® E - 


The following lists will show how the species above mentioned were — 
associated under the circumstances represented by my collections: — 
Marquette breakwater, August 9, surface, shallow water, sandy bot- | 
tom, bright weather, good wind. Tairly full collections. 


Diaptomus sicilis, very abundant. Polyphemus pediculus, very rare. 
imperfectus, very abun- | Chydorus sphericus, few. 
dant. rugulosus, few. 
Epischura lacustris, a few. Bosmina longirostris, few. 
Limnocalanus macrurus, rare, Daphnia intexta, not uncommon. 


Cyclops thomasi, common. 

Off Light-House Point, near Marquette, August 9, 3 p. m., deeper | 
water, sandy bottom, bright weather, high wind. Net hauled at a 
depth of about 40 feet. Collection scanty. 


Diaptomus sicilis, common. | Cyclops thomasi, a few. 

-  tmperfectus, common. Leptodora hyalina, very few. 
Epischura lacustris, a few. | Bosmina longirostris, several. 
_Limnocalanus macrurus, a few. Daphnia intexta, a few. 


Marquette breakwater, August 11, at 5a. m., clear, still. A scanty 
collection. 


Diaptomus sicilis, common. Chydorus rugulosus, several. 
imperfectus, common | Bosmina longirostris, many. 
Canthocamptus, sp., a few. | Daphnia intexta, few. 
Cyclops thomasi, common. ? aa 
Marquette harbor, August 11, 9 p. m., clear, calm, shallow water, sur- 
face. A large collection. ‘ 


Diaptomus sicilis, very abundant. Alona oblonga, few. A 
imperfectus, very abundant. | Pleuroxus procurvus, few. 
EKpischura lacustris, common. Chydorus sphaericus, few. 
Cyclops thomasi, common. Bosmina longirostris, several. 
agilis, less abundant. Daphnia intexta, many. 


Kurycercus lamellatus, several. 


*« On some Entomostraca of Lake Michigan and Adjacent Waters.” Amer. Na 
XVI, p. 641. 
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L’Anse Bay, August 14, 1 p. m., pier, shallow water, somewhat weedy 
and dirty. A swift stream entering about a quarter of a mile above. 


Still. Sun and shower. A good collection. 


Diaptomus sicilis, common. Alona, sp., several. 
imperfecius, common. Pleuroxus procurvus, a few. 

Canthocamptus, sp., very few. Chydorus globosus, a few. 
Cyclops thomasi, few. Bosmina longirostris, several. 

gyrinus, a few. Scapholeberis mucronatus, several. 

pectinifer, several. Daphnia intexta, several. 
Polyphemus pediculus, many. Simocephalus vetulus, few. 
Leptodora hyalina, several. Sida crystallina, abundant. 
Eurycercus lamellatus, few. Holozedium gibberum, several. 


Acroperus leucocephalus, few. 


White Fish Point, August 15, shallow water, sandy bottom, sun, 
high wind. Fair collection. 


Diaptomus sicilis, common. Alona oblonga, a few. 
imperfectus, common. Alona, sp., a few. 
Cyclops thomasi, abundant. Chydorus sphericus, few. 
Polyphemus pediculus, several. Bosmina longirosiris, few. 
Leptodora hyalina, a few. Daphnia intexta, several. 


Lake Michigamme, August 8, 3 p. m., sun, high wind. At surface 
and about 15 feet below. Very large collection. 


Diaptomus sicilis, common. Alona, sp., a few. 

imperfectus, common. Chydorus sphericus, afew. 
Epischura lacustris, common. Daphnia intexta, several. 
Canthocamptus, sp., a few. levis, rare. 
Cyclops edax, a few. Daphnella brachyura, very abundant, 
Leptodora hyalina, many. below the surface. 


The facts now known concerning the animal life of the Great Lakes 
furnish an insufficient basis for a final discussion of the origins of this 
fauna, but may nevertheless serve to indicate the general lines within 
which such a discussion must proceed. There are three such principal 
origins possible; some of the Great Lake species may have made their 
way directly from the sea, undergoing meanwhile more or less modifi- 
cation; others may be a part of a general north-temperate fauna, 
whose formerly continuous area of distribution has been broken up by 
changes of level and climate, with consequent organic differentiation ; 
and others may have had an independent southern and southwestern 
origin, possibly reaching back, in some instances, to a South American 
starting-point. 

Too little is as yet known concerning our southern Entomostraca, or 
even those of our Atlantic and Pacific coasts, to make it possible to 
point out with any assurance the elements of the Great Lake fauna 
which are to be referred to these origins, and we can only undertake to 


show which are related to the much better known fauna of the lakes of 


northern Europe. 
Three of the four Calanidz now reported from our Great Lakes are 
80 closely related to those of European lakes as to leave not the slight- 


~ came to us from the sea. 


716 REPORT OF COMMISSIONER OF FISH AND FISHERIES. — [16 x ; 
est doubt that they have had a relatively recent origin in common with — 2 
these Old World species. On the other hand, the points of differende 4 ‘ 
between our species and their European representatives, though slight E 
and scarcely entitled to specific rank unless on the ground of their con- — 
stancy, indicate a separation long enough ago to permit at least incip- 
ient differentiation. These facts seem to point to an origin connected 
with the ‘glacial period”—whether immediately subsequent to that | 
period, as suggested by Herrick,* or just previous to the time of actual 
glaciation, when the milder climate and the greater land elevation 
northward? permitted a freer passage than now of fresh-water forms 
across the north Atlantic, it would seem impossible to say until we 
know more of the present northward limit of distribution of the species — 
concerned. If they now range far up into the arctic regions, it would 
seem possible that they may have lived everywhere in the icy waters of 
the time of diminishing glaciation; but if their habitat is strictly 
subarctic or temperate, their area can not have been continuous with 
that of the European species since pre-glacial times. 

That Epischura must have had a different history is a fact aieeane 
noticed, and considering the fact that its nearest known relative, 
Heterocope, is both fresh water and marine, it is not unlikely that it 


The four or five Cyclopidxe of this paper, it will be noticed, are all 
American but one ; but this large and difficult family has been far too 
little studied to permit generalization, the current descriptions of even 
the more abundant species not commonly being given in sufficient detail 
to permit careful comparison. 

The list of Cladocera, on the other hand, is remarkable for the number — 
of unaltered European species which it contains, all but four of the six- 
teen here reported being quite indistinguishable from those described — 
from Europe, while the four excepted have very closely allied Old World — 


kindred. 
Finally I would remark upon the minuteness and physiological in- ~ 


significance of the changes which so far seem to separate several of our 
Entomostracan species from their Huropean representatives. If more ~ 
extended collections and exhaustive study should show that the dif. 


* List of the Fresh-Water and Marine Crustacea of Alabama, with Descriptions of 
the New Species and Synoptical Keys for identification, p. 49. - | 

t “The progress of events seems to have been about as follows: In the warm period 
preceding the Glacial epoch, when the vegetation of the temperate zone flourished 
about the north pole, there was land connection between the continents, permitting 
the larger species of the Old World to migrate to North America, At the same time 
the conditions in North America were favorable to the tropical species of animals — 
which had deveioped and flourished in South America. The refrigeration of the cli- — 
mate on the approach of the Glacial period, and the advance of the ice from the north, — 
cut off retreat to the Old World species, and gradually hemmed them in over the 
southern portion of the continent, where all forms of life were compelled to re-adjust 
themselves to-hew conditions.—(C. Frederick Wright, in ‘‘The Ice Age in Nor 
America,” p. 387.) 
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ferences now apparent are indeed constant; if the presence or absence 
inthe adult of that rudiment of the larval eye known as the pigment 

speck, a slight increase or decrease in the size or number of teeth on 
the caudal claws, the presence or absence of a suture between two suc- 
cessive antennal joints, and other equally trivial differences, serve really 
to distinguish animal groups which have been separated from each 
other by the physical division of their area of distribution, we shall have 
additional illustrations of the rise of specific and other distinctions as an 
indirect consequence of simple isolation. 
LON: ID Te Xx. 
{[Note.—The references are to page figures in brackets. | 
Page Page. 
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EXPLANATION OF PLATES. 


—— 


PLATE I. 


Fie. 1. Epischura lacustris. Male. 

. Same species, female. Fifth pair of legs. 
Same species, male. Fifth pair of legs. 

. Same species. Mandible with palpus. 

. Same species. Fourth pair of legs. 

. Diaptomus sicilis. Female. Fifth pair of legs. 


S Ol me OS 0 me 


PLATE II. 


Fig. 7. Epischura lacustris. Abdomen of male. 
8. Cyclops thomasi. Female. 

9. Cyclops gyrinus, pn, sp. Female. 

10. Same species. Leg of first pair. 

11. Same species. Leg of fourth pair. 


12. Same species. Leg of fifth pair. 
| PLATE III. 


Fic. 13. Leptodora hyalina (after Lilljeborg). . 
14. Cyclops gyrinus, n. sp. Female. Terminal joints of antenna. 
15. Cyclops edax, nu. sp. Abdomen of female. 


PLATE IV. 


Fig. 16. Cyclops edax, nu. sp. Leg of first pair. 
17. Same species. Leg of third pair. 
18. Same species. Leg of fourth pair. 
19. Same species. Leg of fifth pair. 
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PLATE |. 


Report U. S. F. C. 1887.—(To face page 18.) Forbes. Entomostraca. 
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Entomostraca, 
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Entomostraca. 


Forbes. 


(To face page 18.) 
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PLATE IV. 


Entomostraca. 
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Fig. 16. 
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Fig. 17. 


Fig. 19. 


9.—NOTES ON ENTOZOA OF MARIN E FISHES OF NEW ENGLAND, 
WITH DESCRIPTIONS OF SEVERAL NEW SPECIES, 


By EDWIN LINTON. 


The following paper contains notes on forty-two species of Cestod 

worms, eight of which were described in my former paper.* 

After having had access to new material for study, with some added 
experience in the study of these difficult and often perplexing forms, I 
have been brought to somewhat different conclusions from those arrived 

at in my first paper. The changes in the nomenclature of the first 

paper are in brief as follows: 

(1) Phyllobothriuwm thysanocephalum is referred to a new genus, and is 

recorded in this paper by the name Thysanocephalum crispum Ut. 

_ (2) Thespecies recorded as Rhynchobothrium tenuicolle Rudolphi I now 

‘regard as a different species. It is referred to a new species in this 

paper, and bears the name Rhynchobothrium bulbifer. 

_ (3) Rhynchobothrium bisulcatum of my first paper was referred to the 

“wrong genus. It is recorded in this paper as Tetrarhynchus bisulcatum. 

ethe reasons for the above changes will be found among the observations 
on the species. 

: Genera with regard to which there is some doubt are Spongioboth- 

rium, Anthocephalum, Orgymatobothrium, and Crossobothrium. 

_ There are peculiar difficulties in the way of classifying the unarmed 

Tetrabothriide and more investigation is needed in order to arrive at 

the truth. Further investigation upon fresh material may render it 

“possible, as it is certainly desirable, to unite several genera of the 

_ Tetrabothriide. 

4 It is with much reluctance that I have found myself obliged to add 
‘Several new generic names, some of which, after further study of new 
material, may have to be relegated to the already spacious limbo of 
synonyms in this order. I find, however, that the descriptions which 


_ * Notes on Entozoa of Marine Fishes of New England, with descriptions of several 
"pew Species. Report of U,S. Fish Commissioner for 1886. Pp. 453-510. Plates I-VI, 
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have been most useful to me in the work of identification, are those : 
which give many details of structure and are accompanied with illustra- 
tions. Whether the name given by the describer holds or not is a_ 
matter of secondary importance. b 
I have restored Van Beneden’s genus Acanthobothrium, which had — 
been combined with the genus Calliobothrium by Diesing. This neces- — 
sitates an emendation of the definition of the latter genus. I have — 
separated from the genus Hcheneibothrium those species with echenei- — 
form bothria, which are destitute of a myzorhynchus, and placed them 7 
in the new genus Rhinebothrium. Three genera, in which the bothria — 
are united into a globe or disc were discovered, whose systematic rela- — 
tions are open to Some debate. These have been named Lecanicephalum, — 
Tylocephalum, and Discocephalum, respectively. The family name Gamo- — 
bothriide is suggested for these forms, although I have thought best to — 
put them provisionally with the Tetrabothriide. The species which I ~ 
have described under the name Paratenia medusia has caused me much : 
perplexity, to determine its relationship. a. 
The specimens which are described in this paper were collected, for 
the most part, during the months of July and August 1886~87, at — 
Wood’s Holl, Massachusetts. During the summer of 1887 I made most — 
careful and painstaking search for small forms, and was eminently suc- 
cessful in my examination of the sting ray (Trygon centrura) and — 
dusky shark (Carcharias obscurus). During these researches a variety — 
of encysted forms were obtained. These were most abundant in the 
Teleostei. Several species of Trematods, Nematods, and Acanthocephala ~ 
have been found. Descriptions of these will appear in due time. I have ~ 
learned by experience that brief descriptions of these soft-bodied and ~ 
variable forms are of but little use in identification, and have therefore ~ 
endeavored to give such descriptions as will enable future investigators |) 
to identify the species accurately. It has been found that measure- 
ments, even of parts that are liable to great alteration on account of 7 
contraction, are invaluable as a means of identification. Measurements — 
of hard parts, such as hooks, spines, and, to a certain extent, ova, are 
of course of the highest importance. Too much weight, however, should ~ 
not be attached to absolute values where the differences are slight. 
Different methods of obtaining measurements, inaccuracies in computa- 
tion, and individual errors must be allowed for. On the other hand, 
aa weight must usually be given to relative dimensions, since in that 
case, several of the above-named sources of error are eliminated. 
As far as it was possible to do so the specimens were studied while 
they were alive. Sketches of living forms were made by my wife while 
I was engaged in collecting, assorting, measuring, and recording ob- 
Servations on the specimens. I was thus enabled to collect much more | 
data in the short time at my disposal than would have been possible 
without this assistance. | 
It may not be amiss to give here, for the benefit of collectors, the plan 
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which I adopted to keep track of my material and the notes and sketches 
made at the time of collecting. Since it was not desirable usually to 
attempt to identify the specimens in the short time during which they 
could be studied alive, especially, as was often the case, when my table 
_was covered with a dozen or more dishes each containing a lot of speci- 

mens to be assorted, I found it convenient to keep what I may eall a 
numerical check-list. In this check-list each capture is denoted by a 
number, while the different species or groups into which the lot was 
assorted are indicated by the letters of the alphabet. The check-list 
contains the date of capture, number of fish examined, and usually the 
number of specimens obtained. A few numbers quoted from the check- 
list itself will illustrate the method sufficiently. 

190, August 6 (1887), Trematods, same as No. 179), gills and stomach of Echeneis re- 

mora ; stomach empty. 

191a, August 6, Long red Nematods (viviparous), same as 1840, on viscera and under 

peritoneum of Lobotes surinamensis. 

191b, Cysts and embryo Lhynchobothria from viscera, under peritoneum of same. 

191c, Trematods, intestine of same, fifteen specimens, small. 

- 191d, Two small Nematods, intestine of same. 

— :192a, August 8, Rhynchobothria from stomach of Trygon centrura ; one ray examined, 

1920, Phyllobothrium, one specimen, from lower part of spiral intestine of same, same 
as No. 1780. 

192c, Acanthobothrium, numerous, spiral intestine of same. 

Labels with numbers and corresponding data from check-list were 
placed in the bottles or vials in which the specimens were preserved. 
When greatly pressed for time temporary labels with numbers only were 
placed with the specimens. These were replaced as soon as possible by 
labels containing all necessary data. In cases where the living speci- 
mens were studied notes were kept on small pieces of paper of uniform 
size. A small tablet of unruled paper 53 by 3? inches was found con- 
' venient for this purpose. Where several pages of notes were filled 
| from the study of a single number, the pages were not only numbered, 
but each page was marked with the check-list number. The pages were 
_ then pinned together and placed in a large envelope, where they were 
kept in numerical order so that they could be referred to without delay. 
ig ‘Sketches of living forms were made, sometimes with the notes, but 
' usually on separate pieces of paper. A tablet of unruled writing paper, 
9 by 53 inches, was found to be a convenient size for sketches. Every 
sketch was marked with the check-list number. Thesketches were kept 
in a Separate envelope, and arranged in numerical order. 

_ With the specimens, notes, and sketches numbered and arranged ac- 
Bording to a uniform system, it was scarcely possible for any mistake 
to occur in the way of referring a specimen to other than its proper 
host. It was also easy to collect duplicates into a group for study. In 
‘the winter months, whenever a half-day, or even less, was at my dis- 
posal it was possible to utilize the time in a way that could scarcely 
) have been done if no special method of work had been pursued. <As far 


as time and material would permit, specimens were prepared by stain- 
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ing and sectioning for anatomo-histological study. In final writing all © 
notes were revised and their data incorporated in the description for — 
publication. “a 

I have not attempted to give complete synonymies, but have in bute ; 
case given what seem to me to be the more important references. The ~ 
older synonymy can be found in Diesing’s classical work. } 

Under the formal heading “ habitat,” I have given only the host in — 
which I have found the species. For new species this is complete, but 
it is, of course, incomplete for old species. In the latter cases I have 
alluded to the usual host or hosts in connection with remarks on the 
species. 

So far as my investigations go, it would appear that very few of the 
cestod entozoa of fish pass their adult stage in different specific hosts. 
With regard to the encysted forms, however, the range of hosts appears 
to be greater. 

The nomenclature of fishes used in this paper is that adenine by 
Prof. G. Brown Goode, in ‘* The Fisheries and Fishery Industries of — 
the United States, Section I, Washington, 1884.” 1 desire to express 
here my sincere obligations to Mr. Vinal N. Edwards for his valuable 
assistance in providing material for study. It is but a poor acknowl- 
edgment of the valuable services rendered by my wife, Margaret B. 
Linton, in the preparation of this paper, to say that the illustrations 
which accompany it are the work of her band. 


ORDER CESTOIDEA. 


Family I—-PSEUDOPHYLLIDA Van Beneden. 
Dibothriide Diesing. 
DIBOTHRIUM Rudolphi. 


Usage is about equally divided between the names Dibothrium and — | 
Bothriocephalus for this genus. Rudolphi used the name Bothriocepha- 
lus as a generic title, and divided the genus into two subgenera to ~ 
which he gave the names Tetrabothrium and Dibothrium. The latter, — 
as used by Rudolphi, had about the same limitations as it now has. 


1. Dibothrium restiforme, sp. nov. 
{ Restis, acord. } 
[Plate 1, Figs. 1-16.] 


I have found it necessary to make a new specific name to accommo- 
date four Dibothria from the intestine of the rare silver gar (Tylosurus 
caribbaus). 7 

The head of the living worm is broad-oval, flat, two-lobed, the lobes 
longitudinaliy and somewhat radiately striated, rather squarish oF 
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shouldered behind, and tapering to a blunt point in front. Two very 

deep fosse which are marginal with respect to the head, laterai with _ 
reference to the body, divide the head into two leaf-like lobes, with 
thin flexible borders. When the edges of the lobes are closely ap- 
pressed the fosse appear as marginal slits. The fosse extend to the 
apex of the head but do not unite. Each fossa is continuous behind 
the head with a narrow median fur: ow. 

The body near the head is quite narrow, almost cylindrical, or a little 
flattened on the margin to correspond with the greater mar aia diam- 
eter of the head. It is very much narrower than the head. The seg- 
ments begin immediately behind the head, where they are short and 
thick and_very much crowded. They increase in length slowly until 
about the posterior third where they are nearly square. The segments 
of the posterior third are nearly square and quite thin. The bodyis of 

nearly uniform breadth throughout its entire length. 

Genital apertures lateral near middle of segment, male and female 
approximate. Aperture of oviduct on opposite lateral face of strobile 
near anterior edge. 

Maximum length 765"; breadth of body 1.8™"; breadth of head 2,5™™, 
Habitat.—Tylosurus caribbeus, intestine. Buzzard’s Bay, Massachu- 
setts, July 27, 1886. Four specimens. 

: Three of the specimens were very slender, almost filiform, the other 
was more contracted and eee onihy thicker, but it, too, wasof nearly 
uniform size throughout. 

' ‘The shortest specimen measured about 64™” in length when lying 
' undisturbed in water. When taken by the posterior end and lifted 
_ slowly from the water, allowing it to stretch out to its fullest extent by 
its own weight, it increased in length to 240™., The largest specimen, 
' measured in the latter way, was 665™™ in length. After lying in sea- 
a water for twenty-four hours it was again measured and found to be 
_ 5™™in length. After being preserved twelve months in alcohol it 
_ still measures 720" in length. -The other specimens while living meas- - 
~ ured 215 and 262™™ respectively. 

The genital apertures are lateral; on the larger specimen the follow- 
~ ing points were made out with no other aid than a simplelens: On one 
_ of the lateral faces openings occur cn the middle of the segments along 
f < the median line. These apertures were traced to within 160™™ of the 
b _ head, where they merged into a median lateral groove; the latter is con- 
a acon with one of the marginal fossx of the head; on the opposite 
Es lateral face there is a small opening or pore near ie anterior edge of 
p ~ each segment; these pores are not usually exactly on the median line 
s of the strobile, but stand a little to one side or the other and thus make 
an irregularly sinuous line; they were traced to within 246™™ of the 
b? head, where they become indi pominiente in the median groove; the 
ie like its fellow on the- ‘opposite face, extends to the head, whe 
itis continuous with the other marginal fossa of the head. 
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here is danger of some confusion in the use of the terms marginal — 
and lateral in the description of this worm, arising from the fact that a 
what one naturally calls the margin of the head is continuous with the 
lateral face of the body; in a brief description of the worm, therefore, : 
one should say bothria lateral, if by bothria the deep fossz are meant. 

The posterior segments are slightly irregular; in one case twoseg- 
ments were fused into one and the last segment was somewhat distorted. 

The following measurements were taken from the longest specimen 
after it had lain for some time in alcohol. Length of strobile 720™; 
length of head 4™; breadth of head at base 2™™, middle 2.5, apex 1™, 
thickness of head fe 5™™; diameter of neck 1™™. The diameter of the 
neck, or, more properly Spedicing. of the body immediately behind the 
head, is a trifle greater when measured in a line corresponding to the 
breadth of the head than it is on a line corresponding to the thickness 
of the head. 

In the alcoholic specimens the shape of the body differs very little 
from that of the living worm. It still has the same uniformity of breadth _ 
throughout. There are, however, some differences in the head which are 
worthy of mention. The head of the alcoholic specimen is shorter, 
thicker, and more bluntly pointed than that of the living specimen. — 
The apex of the head is almost truncate. The lips of the fosse are 
more or less crimped and folded and the fosse are somewhat gaping, 
while the broad lobes are deeply furrowed. These furrows are, in 
the main, longitudinal. 

The median lateral furrows of the body are, in the alcoholic speci- — 
mens, very strongly marked. Near the head each median furrow ap- — 
pears to turn to one side in order to meet the fossa of the head, in which ~ 
it terminates. The true nature of this apparent twist in the anterior 
part of the body is made evident by transverse sections of the head and ~ 
anterior segments as described further on. While in the living worm — 
the anterior segments are very indistinct, in the alcoholic specimens — 
they are tolerably distinct and can be traced almost to the head. © 
Near the head they are about .17™™ in length and 1™™ in breadth. At — 
a distance of 15™™ from the head the length is .22™™; breadth 1.2™™; — 
thickness .84™", Two hundred millimeters back of the head the seg- 
ments are.36™™ long, 1.8™™ broad and .8™™ thick. Ata distance of 330™™ 
from the head the segments are .8™™ long, 1.8"™™ broad and 6™™ thick. 
Near the posterior end of the longest specimen, the length of the seg- 
ment is 1.9™, breadth 1.4™™, thickness .5™™. . 

After staining with carmine, transverse sections of the head were © 
made in order to ascertain, if possible, the nature of the fossz as com- ~ 
pared with the cupping disks of such a species as D. microcephalum. ~ { 
The sections at the apex of the head prove the fosse to be true bothria, 
Fig. 9. In these sections there is a nearly square central part meas- — 
uring .22 and .3™" in its two diameters, with the crescent-shaped Sec: | 
tions of the apices of the bothria lying at the two longer sides. In the 
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first half-dozen sections the bothria are distinct frém the central part, 
of which they appear to be small auriculate appendages. The position 
of the bothria at this point is very plainly lateral. The bothria soon 
become fused with the central part and then lose their distinctive char- 
acter, appearing simply as deep indentures on the sides of the head. 
Fig. 10. The diameter of the central core of the head, at the point 
where the bothria cease to be distinct, measured between the bottoms 
of the pits, is .26™". The diameter through the head at right angles to 
this is .49™™. The breadth of the sections, including the edges of the 
bothria is .6™". The latter edges are induplicate, if straightened the 
breadth would be increased .2"™. Proceeding towards the base of the 
head the sections are found to differ gradually the one from the other. 
The distance between the bottoms of the fosss becomes shorter and 
Shorter, until, at the point where the lobes of the head are widest, the 
pits are separated from each other by a mere thread .06 to .08™™ diam- 
eter, Fig. 13. The diameter of the head at right angles to the above, 
that is, in the direction which answers to the thickness of the head, is 
74mm, The diameter in the latter direction has increased from the apex 
to this point from .49™™ to .74™™, while the opposite diameter, that is, 
_ the distance through the head from the bottom of one pit to the bottom 
_ of the other, has decreased, in the same distance, from .26™™ to .06™". 
The edges of the fossz have, in the mean time, increased in length. In 
_ fact they no longer appear as lips of bothria, but rather as prolonga- 
_ tions of borders of a bi-lobed head. The inner faces of these prolonga- 
_ tions are smooth, as shown by the entire outline of the cross-section, 
_ while the outline of the outer faces is deeply crenulate on account of the 
longitudinal furrows there cut through. The thickness of these pro- 
longations at base is about .32™™; at the apex, that is, at the margin of 
a lip of the bothria, about .08™". The entire breadth of the head at 
: this point, about the widest part, is, when the lobes are straight, in the 
neighborhood of 2.6™™, Transverse sections, for the greater part of the 
- length of the head, bear a close resemblance to the figure eight. 
Towards the base of the head the central part widens quite rapidly. 
_ At first this widening is, for the most part, at the expense of the fosse. 
% ; For example, in a section where the greatest breadth of the head is 2™™, 
| the distance between the bottoms of the fossz is .68™™. A little father 
4 back the fossz are represented by deep grooves, while the sections are 
“nearly trapezoidal with crenulate outlines. 
In the mean time the aquiferous vessels have made their appearance. 
= A line joining the two main vessels, as seen in section, would be very 
nearly at right angles to a line joining the deep grooves, which repre- 
k Sent the continuation of the fossew. The sections were carried back of 
_ the head a short distance. In the last ones made, the deep emargina- 
tions at the ends of the section show the position of what further back 
on the body are the lateral grooves. The aquiferous vessels still occupy 
the Same relative position with reference to these emarginations. 
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Since the aquiferous vessels occupy the same relative position with | 
reference to the fosse of the head as the grooves on the anterior partof — 
the body, and, as is shown by sections of mature segments, with refer- 
ence also to the lateral rows of pores and genital apertures, the fossz 
are proved to be lateral. The apparent shifting of the grooves from 
the margins of the head to the lateral sides of the body already alluded 
to is, therefore, due to a simple twisting of the body behind the head. ~ 
This twisting is a natural result of the flattening of the headin a plane — 
which is at right angles to the plane of flattening of the body. | 

A longitudinal section through the head shows that the central part 
resembles the entire head of such species as D. manubriforme and D. 
punctatum, which have rather long and slender heads. The thin edges a 
of the lobes of the head of this species, as indeed is plainly shown by — 
sections near the apex of the head, are simply the prolonged lips of — 
normal bothria. 

With regard to the musculature, the longitudinal fibers are pretty uni- 
formly distributed through the head—a little more abundant near the 
borders and at the center. No definite arrangement into fascicles was 
observed in the head. The transverse fibers are very fine and abun- 
dant, and cross each other in the most intricate fashion. Towards the 
_base of the head the longitudinal muscle fibers predominate in the cen- 
ter. Behind the head they are arranged in fascicles. In longitudinal ; 
sections made a short distance back of the head these fascicles were 
beautifully shown. They appeared as rather large isolated bundles of — 
slightly wavy longitudinal fibers. q 

The vessels of the water'vascular system appear to branch irregu- , 
larly through the lobes of the head, and are not collected into the prin- ~ 
cipal channels until toward the base of the head. Immediately behind — 
the head the cut ends of the two principal vessels are seen in section — 
as narrow oblique apertures, .016 and .008™™ in the two diameters. 

In respect to the disposition of the reproductive organs the results of | 
my investigations thus far are not wholly satisfactory. The reproductive — 
openings proper are situated along the median line of one of the lateral — 
faces of the body and are about the middle of the length of the seg- — 
ment. The single large aperture, which, with its slightly raised border, © 
can be seen easily with an ordinary lens, is the common opening for ~ 
both the sexual organs of the segment. After two or three thin longi- | 
tudinal sections have been made on the side of the segment which bears | 
the reproductive opening, the vagina is brought into view lying im-— 
mediately behind the opening of the cirrus and close to it. The male — 
aperture quickly widens into the cirrus pouch, .08 to.1™™ in diameter, 
as the sections are carried towards the interior of the segment. The | 
vagina remains of uniform size, about .016 to .021™™ in diameter. The 
cirrus pouch in transverse sections is oval. It extends to the middle | 
of the interior of the segment, that is, the pouch is equal in length to | 
about half the thickness of the segment. The cirrus was invaginated 
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in all cases, but was plainly seen as an irregularly convoluted tube 

lying within the pouch. The vagina follows the posterior edge of the 
latter as far as its base. I have not yet been able to determine its 
course beyond that point with any degree of certainty. 

The interior of the unripe segments, when seen either in cross or lon- 
gitudinal sections, appears for the greater part to be an open net-work 
of connective fibers, in the spaces of which are granular bodies, of which 
three*different sets were made out. What I take to be the ovary is a 
lobed body, lying near the, posterior edge of the segments, and symmet- 
rically on each side of the median line. It lies nearest that lateral face 
which does not bear the sexual apertures. It is broader in its trans- 
verse than in its longitudinal diameter. Inits widest part it equals 
about one-fourth the breadth of the segment, and in its thickest part it 
about equals one-fourth the thickness of the segment. Immediately 
above it a smail oval body was observed in some of the transverse seec- 
tions, which I take to be the shell-gland. In front of the ovary and 
occupying the middle of the interior of the segment there is a mass of 
granular globular bodies which are differentiated into two kinds by car- 
mine. The more central ones remain yellowish in color while the others 
are deeply stained. The latter I take to be the testes, the former is prob- 
ably the vas deferens. 

The walls of the cirrus-bulb and of the vaginal tube are clearly defined 

_ and composed for the most part of circular fibers. 

_ Near the anterior edge of each segment, and on the side opposite that 
; _ which bears the reproductive apertures, is situated a circular aperture 
4 about .04™™ in diameter. It enlarges into an inner cavity which .appar- 
- ently communicates with some large irregular spaces that probably rep- 
_ resent sections of the uterus. The wall of this aperture, as well as those 
_ of the inner cavity, with which it communicates, are rather thick and 
_ granular. On the mature segments these apertures persist and become 
larger, while those of the reproductive organs become rather indistinct. 
_ In the mature segments they were also seen to communicate with en- 
_ larged open spaces which, in the younger segments, contain granular 
| masses. The mature segments are, to a great extent, filled with the 
_ ample folds of the uterus, which are crowded with ova. The uterus, and 
| the ovary together in these segments, have the appearance of the let- 
ne ter S. 
In the posterior part of the segment those folds of the uterus which 
are adjacent to the ovary are crowded together so as to form an irregu- * 
_ larly lobed mass. In the middle of the segment the lobes are parallel 


e and, for the most part, one side of the median line. In front of this the 
: uterus broadens and loses its lobed appearance, while the contained 
| ova are not so densely crowded. This part of the uterus corresponds 
to the open cellular spaces observed in the sections. Itis to be noticed 
\ that this part of the uterus, which lies in the anterior part of the seg- 
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ment, contains the mature ova, and is, furthermore, in the vicinity oF 
the excretory pore, from which the ova evidently make their escape. a 

Upon examining a section through one of these mature segments, the 
ova are discovered to be yellowish, opaque, quite irregular in outline, — 
without hard shells, or rather appearing as if the shells were soft and — 
yielding and had collapsed. While there is much variety in the shape | 
and size of these ova, the prevailing shape is oval and the dimensions q 
about .033 and .018™™ in the two diameters. e 

None of the specimens in this lot were, strictly speaking, mature. — 
At least the ova did not appear to be mature, and the folds of the — 
uterus contained, in addition to veritable ova, slightly larger spherical 
or suboval masses. The latter, in specimens stained with carmine, con- — 
sisted of a clear, pellucid, structureless membrane containing a granu- 
lar mass, which was frequently deeply stained. There was no tendency — 
whatever for the segments to become detached from each other. 


2. Dibothrium manubriforme Lt. 
[Report of Commissioner of Fish and Fisheries for 1886, Plate 1, Figs. 1-4. ] 


In August, 1886, I had the opportunity of examining a sail-fish (His- _ 
tiophorus gladius) taken off Newport, Rhode Island. I found but asin- ~ 
gle intestinal parasite, a Dibothrium, which I recognized at once, in | 
spite of its mutilated condition, to be very near, if not identical with, my 
D. manubriforme, which was obtained the previous summer froma spear- — 
fish (Tetrapterus albidus). 

The head of the worm could not be found and the entire specimen — 
was in bad condition, owing to the fact that decomposition had set in 
in the viscera of its host. The specimen was tranferred to alcohol, and — 
the measurements which are given are therefore all from the alcoholic — 
specimen. It is very considerably longer than the specimens obtained — 
from T. albidus, but a careful comparison with those specimens con- | 
vinces me that it is identical with D. manubriforme. 

In order to obtain a more certain identification of this specimen, I 
made transverse and longitudinal sections of some of the median seg- 
ments and compared them with corresponding sections made from one — 
of the specimens from 7. albidus. This investigation confirmed me in 
my view that the specimen in question should be referred to D. manu- 
briforme, and also enabled me to add some additional data to the anat-— 
omy of that species. 7 

The specimen from H. gladius affords the following measurements: 
Length, 220"; breadth in front about 1™; greatest breadth 5™™, at —| 
a point 70™" from the posterior end; breadth at posterior end 2™™, 7 
where it terminates in a bluntly rounded point. The body is about | 
1.5™™ thick at the thickest point. The worm is therefore rather slender, — 
but this habit might be very much changed by contraction. The dif-~ 
ference in lefigth between this specimen and those from 7. albidus, the — 
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longest of hich measured 140™™, becomes less significant when it 1s 


remembered that the former Pine found was practically dead and con- 


sequently there was little or no contraction of its tissues when ii was 
transferred to water and to alcohol. The tissues of the other specimens 
were living and were therefore liable to contract when placed in water 
after removal from their host, or when first disturbed in their resting 
place. 

The posterior third of the body of the specimen from H. gladius, as 
in those from T. albidus, is marked by a dark brown median stripe made 
by the ripe ova in the crowded ovaries. A median furrow on one of the 
lateral faces of the body begins towards the anterior and becomes punc- 
tate towards the posterior region, where the minute lateral genital 
apertures become visible in a zig-zag row. The margins of the strobile 
are apparently entire. The segments are very short, with their poste- 
rior edges slightly wavy on the median segments, thus suggesting those 
of D. plicatum. The posterior edges of the median segments are 
crowded together like the edges of the leaves of a book about .2™™ 
apart. Near the posterior end they are not so closely crowded, being 
about .4™™" apart. The anterior part had undergone decomposition to 


such an extent that it was reduced to a mere filamentary shred which 


gave no sign of the presence of either bothria or segments. 

The ova in this specimen are identical with those in the other lot. 
They present also the same features noted in the case of the others; 
that is there seem to be two sorts, one yellowish in mounted specimens, 
with a strong shell, in some cases white and opaque; another sort 
transparent, with a very thin shell. The latter, in specimens stained 
with carmine, have a granular contents which is colored by the stain- 
ing fluid. They are entire in outline, oval, length as much as .05™™, 
shorter diameter .03™". These measurements were obtained from both 


‘lots. Transparent yellowish ova were found which were usually col- 


lapsed on one side, thus being bowl-shaped. They measured .054™™ and 
027" in their two diameters. The diameters of ova given in*my origi- 
nal description of this species are .045™™ and .03™". These dimensions 
may be taken as average. 

Anatomy.—Transverse sections, made through that part of the body 
which is immediately in front of the segments that contain ripe ova, 
show that the body is made up of a series of concentric layers of 
muscular tissue surrounding a flat core. Next to the thin cuticle is q 
thick granular layer in which lie radiating, longitudinal, and circular 
fibers. Of these the circular fibers are the finest. They appear, 
indeed, as delicate hair-like lines under an enlargement of 600 diam- 
eters. 

The granules in the outer layer in longitudinal seetions, stained with 
carmine, in many places appear as clusters or nests of nuclei. Towards 


_ the posterior end of each segment the circular fibers become more numer- 
ous about the middle of the outer concentric layer, and presently the 
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layer is differentiated into two distinct layers. The outer of these layers — 
is finely granular, and contains very few longitudinal fibers.’ In it the 
radiating and circular fibers predominate. The inner layer,on the other 
hand, is coarsely granular, and contains a considerable number of longi- | 
tudinal fibers. The outer of these two layers soon separates from the — 
other along the line of fine circular fibers to form the projecting pos- — 
terior edge of the segment. Next within the granulo-muscular layer is — 
a thin layer of circular fibers, and within this again a thick layer of — 
longitudinal fibers. The latter are very large, although not at this point — 
in distinct fascieuli. Farther back towards the posterior end they be-— 
come fascicled. The connective tissuein this layer appears finely granu- — 
lar in transverse sections, while in longitudinal sections it appears as a — 
network of delicate fibers which fills up all the interstices between the — 
longitudinal fibers. The longitudinal fibers of the inner part of the 
granular layer do not differ essentially from those of the longitudinal q 
muscle layer proper, except that they are more scattered, while their — 
interstices are filled with connective tissue in which are numbers of © 
both coarse and fine granules, highly colored in carmine-stained sec- 
tions. The longitudinal muscular fibers in general do not lie parallel — 
with each other. They form, indeed, a maze of interlacing and appar- — 
ently anastomosing fibers whose general direction is longitudinal. The — 
diameter of the largest single longitudinal fibers in the granular layer — 
is about .004™™, and, in the longitudinal muscle layer proper, twice as — 
much. The longitudinal muscle layer is separated from the inner core — 
of the segment by a thin layer of cireular fibers. Itis, moreover, inter- 
rupted at the margins where it is penetrated by the margins of the — 
inner core. The latter is fusiform in-transverse section, and contains — 
the reproductive organs. It is crossed by numerous fine transverse con- — 
nective fibers, and extends nearly to the margins of the segment, where — 
it appears to be continuous with the inner granular layer. Itis quite — 
narrow except in ripe segments, where the center becomes very much — 
enlarged on account of the presence of the numerous ova. The central 
mass of ova enlarges at the expense of the longitudinal muscle layer. 7 
The walls of the segment are also bulged outward by the mass of ova, — 

The reproductive apertures are near the median line on one of the ~ 
lateral sides. They are very close together and rather small. Each 
aperture represents a pair of sexual organs, cirrus and vagina. Upon 
making a few longitudinal sections on the lateral face which bears the ~ 
reproductive apertures, the small vaginal opening comes into view. ~ 
It opens into the common aperture from behind and near the surface. 
The larger aperture continues into the cirrus-bulb, which has thick mus- 7} 
cular walls composed of circular fibers. The cirrus was retracted in all 7 | 
cases. Itis about .008™" in diameter. The bulb is rather long and 
descends into the segment vertically nearly to the middle. The rela- 
tive position of the various organs was not ascertained with entire sat- 
isfaction. The vagina, however, lies close to the posterior side of the 
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eirrus-bulb and communicates with the ovary. The latter organ is 
centrally placed and lies next the inner side of the lateral muscular 
wallon the side opposite the genital aperture. 

The testes are represented by granular masses in the marginal parts 
of the inner core. 

The following measurements will assist to an understanding of the 
proportions and arrangements of the various muscular layers of the 
body: thickness of inner core at center .16™; near margin .08™™; 
thickness of longitudinal muscle layer .2"™; thickness of inner granu- 
lar layer .12™™; thickness of outer Sande layer .16™™. The layers 
of circular fibers are very thin, averaging about .01™™ in thickness. 

Breadth of inner core, margin to margin, 3.6™"; breadth of segment 
4mm, 

Longitudinal sections were carried through several contiguous seg- 
ments. In these there were no septa to indicate a division of the body 
into true segments. The only indication of a segmented condition 
is the superficial character of projecting posterior edges. The longi- 

tudinal muscles are continuous and the ovaries are crowded together 
so as to form an almost unbroken zig-zag line. So far as any internal 
characters go, the body is practically continuous. 

The above observations were made on sections lightly stained with 
ammonia carmine. The sections used in the description are from one 
of the specimens from Tetrapterus albidus. 

Habitat.—Tetrapterus albidus, intestine, young and adult, July, 1885 ; 
Histiophorus gladius, intestine, adult; August, 1886. Off Newport, 
Riode Island. 


3. Dibothrium punctatum Rudolphi. 
(Plate 11, Figs. 1-4. | 


Bothriocephalus punctatus Rudolphi, Entozoa Hist., 111, 50, and Synopsis, 138 
and 475. Leuckart, Zool. Bruchst., 40 and 64, Pl. 1,40. Drummond, 
Charlesworth’s Mag. of Nat. Hist., 11, 574. Eschricht, Isis 1639, 344, and 
in Nov. Act. Nat. Cur. 1, xx, Suppl. 11, 77 and 59, Pl. m1, 17-18. Dujar- 
din, Hist. Nat. des Helm., 617. Bellingham, Ann. Nat. Hist., xiv, 254. 
Van Beneden, Bull. bend: Belgique, XVI, 1, 278, and in Mean Acad. 
Belgique, xxv, 161, Pl. xx1. Spencer Cobbold, Trans. Linn. Soc., XXII, 
157. Olsson, Lunds Univ. Arsskrift, rv, 11. Von Linstow, Compend. 
Helm., 237. 

Dibothrium punctatum Rudolphi, Diesing, Syst. Helm., 1, 593; Sitzungsb., 
XIII, 579; Revis. der Ceph. Ab. Par., 240. Leidy, Proceed. Acad. Phila., 
vu, 444, and vit, 46. Molin, Denksch. d. kais. Akad, x1x, 235. 

For additional bibliography, etc., see Diesing’s Syst. Helm. and Revisions. 

Diesing’s description of this species is as follows : Head oblong, rather broad, 
with oblong lateral bothria. Necknone. First segments elongated, sub- 
sequent seements subquadrate. Genital apertures opposite on the lat- 
eral face of each segment. Length, 300 to 450™™, : 


This species has been very fully described by Mueller, Rudolphi, 
and others, It is said to be an abundant species in various fishes of 
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Europe, Sune ‘Sco ‘pius, Gadus, Pleuronectes, Trigla, Rhombus, | ote, 
Eleven species of Kuropean fish are enumerated by Diesing as harbor- P 
ing this parasite. It has been recorded in this country by Dr. Leidya in 
Platessa plana (Pseudopleuronectes americanus). : 

I refer to this species two lots of Dibothria obtained from the intes- 
tines of the spotted sand flounder (Lophopsetta maculata) and the 
sand dab (Limanda ferruginea). The first lot containing one complete 
specimen and a few fragments of others, with a few cestoid cysts from. 
the peritoneum, was the sole result of an examination of seven floun- 
ders. In thesecond lot about a dozen fish were examined, nearly all of © 
which were infested with an echinorhynchus (Z. acus). These fish. 
were taken with the trawl by the U.S. Fish Commission steamer Fish 
Hawk, south of Martha’s Vineyard, Massachusetts, in about 12 fathoms © 
of water. Their stomachs contained several species of Annelids, frag- 
ments of Squilla, and several specimens of a species of Margarita. | 

The sketches of the living worm (Figs. 1 and 2) were made from the — 
specimen obtained from L. maculata. Its dimensions while living were — 
as follows: a 


Millimeters. 
Dien re os eee s pte sv eew ke pees Raced canlttas tele 200. 00 
Length of head.....--..... Soe Dale Gin ee dn ties Sone ae ee ena 2. 40 
Breadth of head at apex -..-...........<.- Soin Stearn ee 0. 24 
Breadth of head, mitidhe.. gos. ees cae bee Gis leon eee 0. 42 
Breadth of head, base. 2.3 32 .i)e HARE re ewe ee Cee tomes 0, 22 
Breadth of first segment at anterior margin .......--..----- 0, 20 
Breadth of first segment at posterior margin..----. “ah Sieber 0, 24 
Length of trst seement.. 22-2050 Sore ae ome ecm ee 0. 36 
Breadth of one of posterior segments..........-..----.----- 2.60 
Length or Rame . 2 5.5 ee da peck ote eee 1. 20 


Associated with this specimen, and doubtless belonging to it, was a — 
chain of mature segments, each of which was about 2.1™ in length and 
1™™ jn breadth. : 

The head of the living worm showed little tendency to change its — 
Shape. It maintained constantly the proportions shown in Figs.1,2. 

It is rather flat, broadest in the middle, and tapers uniformly with — 
convex margins toward each end. Itis terminated in front by aslightly — 
tumid apex. The base of the head continues in a short neck-like part, — 
which has a projecting border on the posterior edge like that of the ) 
segments. The marginal pits are quite deep. In front they extend to 
the tumid apicular part. They terminate behind at about the posterior 
fourth or fifth of the entire length of the head, leaving a short, con- | 
stricted neck-like part. 

The only motion observed was a slow change in the edges of thea 
bothria, which at times were nearly parailel and at others were pro- 
foundly crenulated. In active specimens they are Peseta ye! “a 
of assuming very various shapes. 

After having been preserved in alcohol the head is of nearly uniform 
breadth throughout. It is slender and arcuate, measuring 1.8™™" in | 
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length, and 0.16" in breadth at the apex, increasing to 0.2™™ in the 
_ widest part. The length of the first segment is 0.28", its breadth in 


- front 0.11", behind 0.15"". The anterior segments for about 16™™ back 


of the head are quite slender. The body, indeed, for this distance is 
decidedly filiform, and for that reason it is very difficult to determine 


whether the bothria are to be regarded as marginal or lateral with ref.- 


erence to the body. Secondary segments appear at about the twelfth seg- 
ment from the head. These are formed by a division of each segment 
into two by means of a median transverse line. This is repeated farther 


back in much the same manner as described under D. microcephalum. 
- This evidently explains the phenomenon which the posterior segments 
_ present of being welded together in groups of three or four, an appear- 


ance which is quite characteristic of the posterior segments and which 
has been alluded to in various descriptions of this species. The pos- 


~ terior segments are squarish, with the posterior edge of each slightly 
_ overlapping the following segments, and thus giving to the strobile a 
serrate margin. 


About 40" from the head the reproductive organs become visible. 


_ In a Specimen rendered partially transparent with glycerine they appear 
as a median row of white opaque masses 0.2™" long and 0.06™™ broad, 
_ lying transverse to the longitudinal axis of the worm, parallel to each 
- other and very close together. The apertures of the reproductive or- 


- gans are lateral, all on one side, and may be seen following the median 


line as a row of small elevated papille. In the middle of the strobile 


there sometimes appear to be as many as four or more papille to a sin- 


glesegment. These compound or fused segments probably divide into 


simple segments as they mature. Toward the posterior end of the. 


strobile, along with and on the reproductive papillx, are clusters of ova 
which have been extruded from the ripe segments. The ova are yel- 


lowish-brown in color. On this account the median segments have a 


median band, which is equal in breadth to about one-third the breadth 
of the segment, and which is rusty yellow, or yellowish-brown, or in 
alcohol almost black. On either side of this median band the segments 
are punctate with brownish spots. Upon the opposite lateral face of the 
strobile also small bunches of ova were seen, which had been extruded 


from minute pores in the vicinity of the median line. 


The ova are rather large, elliptical or long oval in outline; length, 


-9.058"™™ ; shorter diameter, 0.027". 


The vessels of the water vascular system are quite distinct in a speci- 
men which has been placed in glycerine, 
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The two specimens from Limanda ferruginea ras © in alcohol, ‘the fol I. 
lowing dimensions: i 


No. 1. | No. 2 
Mm Mm. 
Length on. ce fae otal acc nwewinien cn nian tamed « ale ee one elena oh Sane mine naiae ne vee See eae eee 98. 00 75. 00 
Length of hedd |. 25s. b cccsdanen neon naee = beeen e omae on pe baw o Ge pete Geb eae eeine eee 1. 60 3. 20 
Breadth of hea@ atiapek::: 5.1240. seen ee tue satan sWeup toe ap csicc eae tee See hee eee 40 40 
Breadth of heath, middle. so... sstelamas aac ae apie See en Sree Be dio eA win, ele alae eer ee 50 48 
Breadth of head, Wase 22: se. ens eae ssn ewe cee Peratene ie "aiia aie feies plein a aye chet es ete oR 50 
Length of first segments. 20 see <2 o-'s «= skh nde ste maeh oor Rae ria eee Spero 6 .18 
Breadth of first deg@wient: . 22 eS. 0F lo aeicdtedin cli cseds Jas- Chi Ame eee pete eee aoa 48 
Length of posterior sogment Jan. ccsukceb x! Se US eee hs SL ee 1. 00 80 
Breadth of posterior segutent <<... dav J's stecew in sects nse wiels oneal Eid MORAS, Be re eNCD 2. 00 2.50 


Greatest breadth of body)... $2i60es.. 2 Avec sees a sadew cue bane here comer hae aoe 3.50 2.75 


The appearance of these specimens, especially with respect to the 
head and anterior segments, is quite different from that of the speci-— 
men from Lophopsetta maculata. Moreover, the heads of these two — 
specimens differ with respect to each other. Ido not, however, recog-— 
nize any difference, either in proportions or in special characteristics, — 
that can not be explained as due to different states of contraction. The 
heads of these latter specimens are arcuate, a condition which is plainly 
the result of unequal lateral contraction of the longitudinal muscles; _ 
they are blunt at the apex with slightly tumid edges, as in the first 
specimen. The fossz are plainly lateral. This feature was uncertain — 
in the first specimen, but in these it is quite evident on account of the © 
highly contracted and consequently flattened condition of the anterior — 
segments. 4 

Although the head of one of these specimens is twice the length of 
the other, there can be no doubt that the specimens are specifically the 
same. The shorter head is of nearly uniform size throughout, averag- 
ing about .56™" indiameter. It is crossed by exceedingly fine transverse 
wrinkles, most abundant at the base. These are evidently the result 
of contraction. The longer head is more slender for the greater part of | 
its length than the other, but thicker at the base. It is, as a whole, 
somewhat cuneiform in shape. - 

When these specimens were placed in glycerine, with a little acetic — 
acid added, the central axis of the head was brought into view. This — 
is seen to be abruptly constricted behind the capitate apex, swollen im. ~ 
mediately behind the constriction and again at the base of the head, 
while in the middle of the head it is slender. 

The fosse, which are marginal with respect to the head but lateral — 
with respect to the body, are profound, and extend in one nearly, in ’ 
the other quite to the base of the head. 

The segments begin immediately behind the head and are at firsts 
more than twice as broad as long. In this feature they are quite dif- — 
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ferent from the first specimen. They differ also Seon most descriptions 
of this species. The segments in question have, however, every appear- 
ance of being much contracted. Five transverse lines appear on the 
faces, while the margins are wrinkled ; the segments themselves are 
quite thick and stout. A short distance back of the head the segments 
are alternately shorter and longer, as noted in the first specimen, 
while toward the posterior end of the body the adult segments are ar- 
ranged in groups of from four to six simple segments, as if the latter 


were partially fused together, which is another characteristic of this 


species. 

The ova have the same dimensions as in the first specimen, and are 
collected in oval or oblong masses. Here and there a mass occurs 
whose size far surpasses those of adjoining segments, and which causes 
the walls of the containing segment to bulge out into a prominent lateral 
lump. ‘This feature was also observed in the first specimen. 

The external openings of the oviducts are on one side in the shape 
of a row of lateral pores along the median line. The reproductive 
apertures are on the opposite side. Of these, but one, the male, could 
be certainly made out in the specimen when examined entire in glycer- 
ine. Innearly every case the cirrus was protruded. It is short, coni- 
cal, and stands about the middle of the segment on the median line. It 
was difficult to get exact measurements of the length. The following 
dimensions, which were obtained by turning the strobile onedge and 
measuring the cirrus in outline, are nearly correct: Length, .1"™; 
breadth at base, .04""; breadth at apex, .026™". When retracted it 
becomes a very yoeb papille. Upon examining a few segments in 
glycerine, with an enlargement of some three hundred diameters, I 
noticed that there were two ducts leading to the common opening. One 


of these was continuous with the protruded cirrus. The other led toa 


point behind the cirrus and atits base. I am inclined to believe from 


this that both reproductive organs have a common cloacal opening 


about the middle of the segment and on the median line. If this is 
the correct view, the vagina is quite small and opens immediately be- 
hind the cirrus. This differs materially from Van Beneden’s figures of 
this species. 
I have had some hesitation with ceed to referring these speci- 
mens to D. punctatum, principally on account of its small size. 
Drummond, however, in his ‘‘ Notices of Irish Entozoa” (Charls- 


_ worth’s Mag. Vol. 1, p. 574) speaks of this worm as follows: 


1 have found it largest in the brett, exceeding even 3 feet in length and as many 
lines in breadth ; in the cottus I have found it 2 lines broad, and from 12 to i8 inches 
long, but in the turbot, so far as my observation has yet gone, it is seldom more than 


_ a line broad, and varies in length from 8 to 18 inches: 


. 
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Since the hosts in which my specimens were found are closely related 


to the turbot of the other side of the Atlantic, it is of interest to note 


that the size of these Dibothria corresponds, in the main, with that of 


: EHose which Drummond has found in the turbot. 
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Habitat—Lophopsetta maculata, August 10, 1887, Limanda Ferrugineay | 
September 6, 1887, Wood’s Holl, Massachusetts, <a 


4, Dibothrium microcephalum, Rudolphi. 


[Plave 11, Figs. 5-18. | 


Tenia tetraodontis mole, Viborg, Ind. Mus. Vet. Hafn., 241; Rudolphi, Entog:, 
Hist. 11, 213. ; 
Bothssonepabas microcephalus, Rudolphi, Synops., 138 and 473; Dre 
Charlsworth’s Mag. Nat. Hist., 1v, 241; Dujardin, Hist. Nat. des Helm., — 
619; Bellingham, Ann. Nat. Hist., xtv, 253; Von Linstow, Compend., 
der Helm., 274; Olsson, Lund’s aie eee Ill, 55, and Iv, 11; Vant e 
Beneden, Mee Aca. , Belgique, XX XVIII, 87. a 
Bothriocephalus sagittatus, Tonobark Zool. Bruchst., 39, Pl. 1, 15. ; 
Dibothrium microcepralum, Rudolphi, Diesing Syst. Fiabe: 1, 592; Sitzungsb., 
d. kais. Akad., x11, 578; Revis. d. Ceph, par., 241; Viaghhier Nov. Act. 4 
Nat. Cur., xxtv, Suppl. 16, 69, Pl, vu, 77; Van Bonedar Bull. Acad., 
Belgique xx, U, 521. 

Head, sagittate in marginal, oblong in lateral, view, with a rounded — 
button-like apex. Bothria lateral oblong, neck none, anterior part of — 
body slender subcylindrical, median and postero-median part broader — 
and thicker, narrower towards posterior. Body cylindrical or sub- 
quadrate in front and rather thick throughout. First segments some- — 
what funnel-form, subsequently becoming very short and broad, pos- 
terior segments short and narrow, squarish or sometimes jadeanes 

Genital apertures marginal. pees in alcoholic specimens as much — 4 
as 660™", greatest breadth 7.5™™. q 

A lot of Dibothria containing thirteen individuals from the intestine 4 
of a sunfish (Mola rotunda) was collected by the U. S. Fish Commission — 
off Martha’s Vineyard, Massachusetts, September 10, 1886, and sent to | 
me after my return from the laboratory at Wood’s Holl, Massachusetts. 

I have therefore not had the opportunity of studying these parasites — 
while they were living. Allthe data for this description were derived — 
from the study of alcoholic specimens. 

I have experienced much difficulty in reconciling differences between — 
my specimens and previous descriptions. While I have little doubt 
but that the specimens in question are specifically identical with those 7 
figured by Wagener and Leuckart, there remains yet much to be de- 
sired in the way of a detailed description of the animal. 

Among the thirteen specimens, all of which were adult and approxi- | 
mately of the same size, there was one which differed from the others in — 
having an extremely small head and smaller and narrower anterior | 
segments. The head had but little more than half the linear dimen- — 
sions of the others, while the anterior segments were longer by nearly — 
a third, and less than half as wide. The bothria, moreover, extended — 
but a little way back over the first segment, while in the others they 
over-lapped the first two segments. The general outline of the head 
remains in other respects much the same for the two varieties. 


._ 


__ 
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These differences can not be accounted for by supposing different 
states of contraction, although it is true that contraction can and does 
give rise to differences in shape as well as in size. In this case, how- 
ever, the differences are so profound, and, what is of still greater im- 
portance, so abrupt, there being no gradation by intermediate forms, 
Ihave felt myself obliged to recognize it by establishing two varieties.. 
The specimen with the smaller head and narrower anterior segments L 
shall denote as variety a, the other as variety 6. One might indeed be 
justified in sepdrating them yet further and calling them distinct spe- 
cies if the same sharp distinction is observed in other collections. In 
that case variety a should retain the name D. microcephalum, and va- 
riety 6 should be referred to Leuckart’s D. sagittatum. 

Both Leuckart and Rudolphi mention the occurrence of individuals, 
some of which had relatively large, others relatively small heads. In 
the specimens which these observers examined, however, this difference 
could be accounted for apparently by a difference in the age of the spec- 
imens. The younger and immature individuals had relatively larger 

heads and longer anterior segments than the more mature specimens 
possessed. 
_ L have recorded a similar difference in a lot of Dibothria from the file- 
fish (Alutera schepfit) (U. S. Fish Commission Report, 1886, pp. 458, 
459, Pl. 1, Figs. 5-8). In that case both varieties were equally imma- 
ture. In the present instance both varieties are equally mature. 
While there is, therefore, almost sufficient grounds for establishing a 
new species, or rather for separating the present species into two and 
restoring Leuckart’s species, which has been united with D. microcepha- 
lum, I shall for the present be content with referring both kinds to D. 
microcephalum, but shall distinguish the kinds as var. a and var. #, re- 
q spectively. Wagener’s figure, which is sketched from a young speci- 
men and gives a lateral view of the head and first segments, bears a 
_ very close resemblance to var.a. Leuckart’s figure also represents a 
lateral view of the head and anterior segments. It bears little resem-. 
_ blance to either variety, but resembles var. # more than it does var. 
a. Init the head is represented as being bluntly rounded in front, 
_ while in all the specimens in the lot upon which this account is based 
there is a constriction near the anterior end which produces a blunt 
_ button-like apex. The head in lateral view is therefore oblong and 
not sagittate, as in Leuckart’s figure. 
_ The terms marginal and lateral as applied to the head 1m this de- 
scription designate those sides which correspond to the marginal and 
fi lateral sides of the body, respectively, although this use of the terms 
® vives rise to the anomaly that the marginal diameter of the head is 
greater than the lateral. 
_ Acomparison of Fig.6 with Fig. 9 might lead one to infer that there 
‘is a great difference between the two varieties with respect to the ap- 


ae 
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pearance of segments at the posterior end. While this is true in many 
H. Mis. 133-47 
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cases it does not represent a necessary condition of things. Some of the 
individuals of var. @ showed the same indistinctness with regard tothe — 
occurrence of segments at the posterior end as is shown in Vig. 6 of van 
a. Indeed, as willbe shown further on, the a da pha in this worm 
is more apparent than real. a 
In the following detailed description I have not attempted to keep 
the varieties separate. The varieties themselves have been soleus a 
defined in the foregoing and in the figures. = 
The head is small, sagittate in a marginal view, oblong in a lateral _ 
view. Near the anterior end is a constriction. The part in front of 
this constriction is short, projecting in a thick lip with rounded edges — q 
and bluntly rounded in front, nearly circular or somewhat quadrangular — 
when viewed in front, but usually with a slight lateral emargination — 
corresponding to the faces of the bothria. The latter organs are two in — 
number, lateral, oblong, rather deeply hollowed out in the center with — 
moderately thin edges, free and slightly flaring at the posterior ends. 
In most of the specimens of this lot the edges of the bothria are irreg- — 
ularly crimped or crenulate. A cross-section of the head shows that — 
the edges of the bothria are thin, so that a section made transversely — 
through the middle of the head resembles two crescents with their con- 
vexities truncated and then applied to each other. The bothria in — 
most of the individuals (var. £) extend to or beyond the posterior edge ~ 
of the firstsegment. In one it reached quite to the posterior edge of the — 
second segment. There is no neck. The central core of the head be- — 
comes gradually thicker and broader until it merges into the first seg- ~ 
ment. A series of transverse sections carried on into the second seg- — 
ment shows the outer tissues sloughing off until a concentric ring is — 
formed which indicates the posterior part of the first segment where it — 
overlaps the anterior part of the second. 
The anterior part of the body is rather slender, and slightly flattened, 4 
usually linear for a distance of 30 to 40™, then increasing in breadth — 
uniformly until the greatest breadth is attained, which is about the ~ 
middle of the total length. This breadth is maintained until near © 
the posterior end where the body becomes distinctly narrower. Insome ~ 
the posterior end tapers to a blunt point. This is notably the case in ~ 
var.a. One specimen, No.4 of table, p. 350, measuring 610™™, was linear ~ 
for the first 50™". In the next 75™" it increased in breadth gradually to — 
3.5"; 60™™ farther on it had increased in breadth to6™™. This breadth — 
it Mani laiiere within varying limits to near the posterior end. In var. a 
the breadth of the first part of the body increases slowly but uniformly. 
At a distance of 25 or 30™ it is 1™™ broad; 45™™ from the head it is 
2.5" broad ; 100™ from the head 5.5™™ peiad. . | 
The siiaibet which immediately follow the head are decidedly fonnell . | 
form, the large posterior edge of each inclosing the narrow anterior end 
of its successor. These in some cases are followed, in the anterior part 
of the body, by segments with parallel lateral margins, and with the 
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posterior edge thin and flaring outwards at nearly arightangle. Sooner 

or later, however, these segments are crossed by transverse ruge, 
which give rise in turn apparently to secondary and tertiary segments 
until, in the widest part of the body, the segments or pseudo-segments 
become so crowded together as to resemble transverse wrinkles. 

The following details with regard to the feature just alluded to, al- 
though taken from var. a, do not differ materially from what is shown 
by var. f. 

About the fifty-second segment, which, in this individual is 20™™ 
from the head, a median transverse line makes its appearance, which 
becomes more strongly marked on the next, and on the next yet more 
pronounced. The fourth primary segment following the fifty-second 
was plainly divided into two secondary segments, the posterior seg- 
ment of this pair being the larger. Beyond this point the segments are 

_ alternately larger and smaller, until about the seventy-eighth segment 
where the same phenomenon is repeated, the secondary being divided 
- into incipient tertiary segments, the transverse lines become more dis- 
4 tinct, and about the eighty-second segment give rise to distinct tertiary 
- segments. At adistance of 56™ from the head the primary segments 
4 can still be distinguished by their more prominent projecting posterior 
: edges. The latter are at this point about 1.25™" apart. Between them 
are six segments which are alternately larger and smaller. The pri- 

x mary segments can be traced for at least 200"™ from the head. Beyond 
_ that point no difference could be discerned, all the segments having 
_ become very much crowded and rugeform. 

In another individual the secondary segments begin about the forty- 

_ fifth from the head, and the tertiary about the sixty-fifth. The distince- 

- tive features of the primary segments are quickly lost. 

_. In No. 4 of the table the forty-sixth and forty-seventh segments are 
: divided into secondary segments, but no further indication of second- 

_ ary segments is visible until the sixty-third. Tertiary segments begin 
- about the eighty-fifth segment, or 65™™ from the head. 

Another specimen, No. 5 of table, is somewhat narrower in habit than 
_ the others, and presents more irregularity in the formation of secondary 
and other segments. The third and fourth segments are welded to- 

gether. Between the fifth and sixth, sixth and seventh, seventh and 
eighth segments is a single secondary segment. Each of the next three 
primaries bears two secondaries. On each of the next two primaries 
_ there are three secondaries. On each of the four following primaries 
_ there are five secondaries. These may be better described as primary 
segments of two sizes. There is no indication that the smaller are de- 

rived from the larger, and these irregularities may be due possibly to 
_ differences of contraction. Secondary segments like those observed in 
= _ the other specimens occur about the ninetieth segment, a distance of 
some 40™" from the head. In this individual the greatest breadth is 
4.5m. breadth at posterior end 1.4™; length of posterior segments 


about 665™™, 
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In many of these specimens the segments become rather indistinct — 
near the posterior end on account of transverse wrinkles on the seg: 
ments which resemble the dividing line between two segments. In No. | 
4 the segments 12™" from the posterior end are 3.5™™ wide and .5™™_ 
long. The last but one measures 1™™ in length and 1.8™™ in breadth — 
at the front énd, narrowing to 1.2™™ at the posterior end. The last seg- 
ment is 1.4™™ broad and 1.25™™ long, tapering to a bluntly rounded 
point. 3 

The following measurements are introduced for the purpose of fur. 
nishing a basis of comparison between the two varieties. It will be 
observed that No. 1 differs uniformly in its head dimensions from the ; 
others, between which ‘there are but few differences. No. lis var. a, 
the others are var. /. : a 


—_ : 


Dimensions. No.1. | No.2. | No.3. | No.4. | No.5. - 
“f 


<<} 


mm. mm. mm, mm. mm. ‘< 
T dnt: 2. {oWuoc is uneeeky eveo mune bet ghy cen acbs vs cat cde Sas 655.00 | 470.00 | 534.00 | 610.00 | 660.00 — 


Length of bothria..................2. p Wea Nahe ERE se SA Tee 0.86; 1.54] 160] 1.54] 1,80. 
Breadth of head; anterior, marginal-....... ..ceessessoe- sens 0. 44 0. 74 0. 80 0. 76 0. 73am | 
Breadth of head, anterior, lateral.................-22-e---e0- 0.48} 0.80; 0.80] 0.74 0. 78. 


Breadth of head, posterior, marginal ....... seeee » aap name 0. 70 1.36 1. 34 1. 40 1.46 
Breadth of head, posterior, lateral ......-......---.2-------- 0.54 | 0.84] 0.80) 0.76) 0.80 — 
Breadth of first segment, anterior, marginal................- 0.18 0. 40 0. 68 0. 50 0. 66 4 


Breadth of first segment, anterior, lateral......-....-..--.-- 0. 50. 0. 90 0.90} 0.80 0.90 | 
Breadth of first segment, posterior, marginal.-....-... eee 6.50 | 0.80 1,06) 0576 1.08 
Breadth of first segment, posterior, lateral ............--.--- 0,56.) 1.24)" 1296) 39 1. 42m 
T,ength jot. first SefMNGnts- cewek acess cles s- sees aagade neaueee ee 0.26] 0.30) 0.34] 0.36 0.32 © 


u 


Some of the measurements in numbers 2 to 5 marked first segment — 
were really taken from the second segment, on account of the anterior — 
part of the first segment being obscured by the overlapping bothria. — 
The difference between the first and second segments is, however, in 
all cases very slight. 4 

In variety a one of the lateral faces is marked by two distinct linear — 
grooves, parallel with the margins, each about 1.5™™ from the nearest — 
margin. These are not distinct until about 125™" back of the head; are 
most distinct in the middle of the body, but continue to the posterior ; 
end. Similar lines occur on the opposite face, but they are very faint. | 
They probably outline the water vascular canals. « They were not seen — 
in the other specimens. | 

The presence of ova is indicated in the alcoholic specimens by a dark | 
median line which, in var. a, begins 135™™ back of the head, and con-— 
tinues to within 6™™ of the posterior end. In the other specimens the. 
ova begin at about the same point. In some (Fig. 9) the ova continue — 
to the last segment, and the posterior segments are rather distinct. In 
one individual of var. 6 there is the same kind of termination to the. 
body asin var. a. Several of thespecimens had been mutilated in collect- 


; 
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ing, so that it was not possible to determine the normal condition of the 
posterior segments. | " 

The ova are amber colered, oval, .07 and .04™™ in the two diameters. 
They are usually collapsed on one side into a bowl-shape. They are 
observed in some cases lying in small clusters and making a zigzag line 
on one of the lateral faces of the strobile. The masses of ova within 
the strobile do not seem to coincide with the segment, but, as they de- 
velop, push into the adjoining segments, so that the median line of ova 
is an almost continuous one. 

The cirrus is long, slender, marginal, irregularly alternate, and pro- 
trudes from the middle part of the margin of a segment. ~ 
The cirrus bulb is pyriform, and lies with its larger end towards the 
middle of the body. It is directed a little posteriorly, and extends a 
little beyond the marginal vessel of the water vascular system. The 
longest cirrus observed measured 1™™ in length, and was .04™™ in 
diameter at base, and .02™ in diameter at the apex. The segments 
are deeply wrinkled. at the marginal genital aperture, the wrinkle 

extending about one-third way to the median lateral line. | 
The marginal vessels of the water vascular system can be easily traced 
when the specimens are placed in glycerine. Their position is shown 
_ in the figures. It will be observed, from Fig. 6, that the vessels unite at 
_ the posterior end, at which point there is a terminal pore-like pit. 
. The foregoing remarks are based on what could be made out without” 
the aid of thin sections. On account of limited time from other duties, 
: and the large amount of material upon which I[ have to report, I can do 
7 little at present in working out the detailed anatomy of the Entozoa 
. referred to me for identification. I have made, however, in this case 
_ a few sections which enable me to demonstrate some points in the 
4 anatomy of this worm that may be properly recorded in this place. 
: Anatomy of the head and first segments.—Both transverse and longi- 
: tudinal sections of the head and first segments and of mature pro- 
_ gilottides were made from specimens stained in toto in carmine and 
a hematoxylon, respectively. 
The sections were about .02™™ thick. 
The first two transverse sections of the head are densely and coarsely 
4 granular at center, finer toward the edges, with fine interlacing muscu- 
lar fibers. The coarse granules are evidently the cut ends of longi- 
_ tudinal muscular fibers. In shape they are irregularly triangular. In 
- the third section the interlacing fibers are more plainly seen and there 
are besides four clear spaces so situated that if they were joined by 
_ straight lines they would mark the fourangles of a parallelogram. The 
_ coarse granules still constitute the mass of the tissue. In the next three 
ij or four sections the clear spaces are better defined and the longitudinal 
3 muscles are not so dense at the center. Each clear space is joined to 
_ its fellow along the longer side of the parallelogram by a curved line 
_ which i is convex towards the center. Transverse muscular striz, .002™™ 
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in diameter and .014™™ apart cross each other at right angles in the cen-~ 
ter, more or less obliquely in the vicinity of the clear spaces. These 
transverse muscular fibers appear as curved lines with their convexities | 
towards the center of the head. The cross-sections of the longitudinal | 
fibers, while irregular in outline, havea tendency towards triangularity. — 
The greatest diameter of any single fiber measured was .005"™. Other — 
larger patches were observed, but they seem to represent the coales- — 
cence of two or more single fibers. The sections of the head are at this — 
point elliptical. The cuticle is not clearly defined. The clear spaces — 
gradually lose their distinctness on account of the increase of transverse — 
fibers. At about the sixth section the transverse fibers begin to be ar- — 
ranged in fasciculi. Two of these fascicles are quite evident and join — 
opposite pairs of clear spaces in the direction of the greater diameter of — 
the section and along the longer sides of the central rectangular space. ° 
The longitudinal fibers become less dense along lines which radiate from — 
theangles of the central rectangular space, while between these radiating _ 
lines they appear to have become massed together more densely. The — 
clear spaces do not have definite outlines and are certainly not closed — 
vessels. They are crossed by the radiating transverse fibers and ap- — 
pear to have loose cellular or granular contents. This feature is quite — 
evident in the first sections, where nucleated cells were observed in the ~ 
continuation of these irregularly outlined vessels in longitudinal sections — 
of a specimen stained with hematoxylon. Next the two dense masses — 
of longitudinal fibers, which lie opposite and outside of the longersides © 
of the central rectangular space, appear as two rings of dense granules — 
with a clear center, which is madeup of two parts, an inner of transverse ~ 
or radial fibers, and an outer reticulated part. These two parts soon — 
separate. The inner one, with adeep notch in the middle, is the extreme © 
anterior endof a bothrium, the outer reticulated part is the cuticle of the — 
posterior side of the apical disk of the head. This feature continues for — 
several sections, and ‘shows that the anterior ends of the bothria are © 
above the constriction and near the apexof the head. Transverse fibers © 
predominate in the vicinity of the constriction, while longitudinal fibers © 
predominate in the anterior disk. This fact was confirmed by both 
transverse and longitudinal sections. The cuticleimmediately in front 
of the constriction is clearly defined and appears in transverse section ~ 
as a dense layer of fine strie. It is about .011™™ thick. 4 

Nlearly defined sections of aquiferous vessels were not found in sec- | 
tions made at the constriction or anterior to it. 4 

The outline of a section at this point is quadrangular, with bluntly 

rounded angles and concave sides; the two sides on which the bothria ~ | 
lie are very deeply notched. Fascicles or bands of transverse fibers 7) 
run in a very complicated way from one side to the opposite side and 
also diagonally from one side to the adjacent side. The longitudinal 
fibers do not have at this point any definite arrangement. A little far- 
ther back the corners of the quadrangular sections project and curve 
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toward each other where the thin lips of the bothria are cut through. 
The bottom of the bothria consists of a layer about .03™™ thick of dense 


_ transverse interlacing strie. Along the sides the tissue is looser, with 


open cellular spaces about .005"" in diameter. There is here a more 


definite arrangement of longitudinal fibers, which now lie in four masses, 


one in each of the projecting corners of the quadrangular sections. 
Each of these is at first somewhat circular with a clear central space, 


a character which is presently lost. A narrow layer also lies along 


the face of each bothrium immediately under the layer of transverse 
tissue. Another mass lies opposite the middle of each of the shorter 
sides of the section. The transverse fibers still predominate, however, 


and even the masses of longitudinal fibers are quite abundant. 


Two large. irregular, clear spaces, crossed by a few transverse fibers 
and filled with a granular substance, which is but slightly stained by the 
carmine, indicate the continuation of what was seen in front of the 
constriction. Besides these there area number, at least four on aside, 
of small spaces with definite outlines, which on account of their irreg- 
ularity in contiguous sections are readily interpreted to be sections of 
aquiferous vessels which pursue a spiral course. This was further 
proved from longitudinal sections. Near the middle of the head a 


_ transverse section has the appearance of two crescents pressed together 


by their convex sides. The distance through the head from the bottom 
of one bothrium to the bottom of the other is only .2~”, while the oppo- 


site diameter is .56™. Several vessels, as many as Six on a side, were 


counted beside the two large irregular, nervous (?) vessels. Each of the 
latter is .054 by .032™™" in its two diameters, the longer diameter corre-_ 


sponding to the longer diameter of the sections. At this point the longi- 


tudinal fibers are pretty evenly distributed. Back of the middle the cen- 
tral part of the head grows thicker and wider; the margins, which at 
first were gently concave and then strongly emarginate, assume a more 


- and more even outline, then bulge out into the rounded convex outlines 


of the margins of the segments. The hvad is thus seen to pass imper- 


1 _ ceptibly into the first segment. 


In some of the sections there were remains of what appeared to bea 


dense layer of columnar epithelium lining the bothria. This layer was 
‘still adherent to the inner edge of the thin lips of the bothria and ex- 
tended nearly to the bottom of the pit. Becoming separated from the 
- underlying cuticular layer the detached portions break up into groups 


of curved cells. The thickness of this layer, coinciding with the length 


of the component cells, is .008™™. 


The sections which passed through the posterior parts of the bothria 


_. also cut the posterior parts of the first segment. As the sections pro- 
gress through this part, an outer concentric layer, about .09™™ thick 
and containing radiating, transverse, and circular fibers, separates, 
- leaving a central oblong core, which contains the aquiferous and nerv- 
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ous (?) vessels. The body, sea can not be said to be distinctly seg: ss 
mented. 

The water vascular system at this point consists of four pitiipal . 
vessels, situated in pairs,each pair lying on the inner side of what I~ 
take to be a lateral nervous vessel. The diameter of the aquiferous 
vessels is from .013 to .027™™. The two nervous vessels are larger, 
being from .027 to .054™™ in their longer, and slightly less in their 
shorter diameter. Each of the latter is flanked on the sides next — 
_ the lateral faces by two other small vessels which appear to be of the 
same nature. No nucleated cells were observed at this point in these ~ 
vessels, but they contain a net-work of connective tissue, some of the — 
meshes of which are filled with finely granular substance, while ne a 
are empty. 

An oblong, central part of these sections has the two nervous ves- 
sels at its extremities; in if also lie the aquiferous vessels, with an 
occasional transverse vessel. This central space has a few transverse | 
fibers crossing it, but is made up for the most part of fine connective — 
tissue in which are numerous small cells which are deeply stained with 
carmine, averaging about .003™™ in diameter, and each containing several 4 
dark granular specks. ‘These cells are quite different in appearance 
from the cut ends of longitudinal fibers, and present the same appear- 
ance in both transverse and longitudinal section. Moreover, the cen- — 
tral core does not show longitudinal fibers in longitudinal sections. 
Granular cells, similar to the above, are scattered pretty generally 
through the tissues. | 4 

The longitudinal muscles of the body are arranged in four principal 
bands, two lateral and two marginal. These muscles are very strongly 
developed. Outside the four bands of longitudinal muscles is a layer — 
of circular muscles with radiating and longitudinal fibers interspersed. 
- A longitudinal section shows the lateral nervous canals to be some- 
what irregular in diameter and without definite walls. They pursue, in 
the main, an undeviating course, while the aquiferous vessels, which, — 
with reference to the nervous canals, lie towards the center of the body, — 
have a pretty uniform diameter, and pursue an irregularly spiral — 
course. A few nucleated cells were observed in the nervous canals. 

Further investigation is needed to demonstrate the exact nature of — 
vessels which I have called nerves. 7 

Anatomy of the proglottides.—Sections made near the posterior end — 
of one of the longest strobiles show an outer, dense granular layer in — 
which are numerous very fine circalar fibers with a few radiating fibers. — 
Within this Jayer, which is about .1™™ thick, is another layer of very — 
powerful longitudinal fibers. These occur in fascicles averaging .027™™ | 
in diameter. This layer is limited on both sides by a thin layer of cir-— 
cular fibers; it is complete except at the two margins, where there i 1S a 
short interval where longitudinal fibers are wanting. 

The reproductive openings are marginal, about the middleof the seg: 
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ment, now on one side, now on the other, with a tendency for several to 


- succeed each other on the same side. The cirrus arises from a pear- 
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shaped pouch, whose walls are composed of fine interlacing contractile 
fibers. In most casesthe cirrusis retracted and lies coiled up within the 
pouch. The larger end of the pouch is directed towards the median 
line, at its base lies the vas deferens in a voluminous mass. The testes 
occupy considerable space. The large granular masses, of which they 
are composed, are most abundant towards the margins, where they fill 
the central parts of the proglottis. Towards the middle of the prog- 
lottis they are displaced by the female genital organs. 
The ovaries are situated near the posterior edge of the proglottis 
near one of the lateral faces, which, for convenience, I will call the 
ventral face. The ovary itself viewed laterally is an oblong, many lobed 
organ, made up of globular, nucleated cells, some of which measured 
from .008 to .013™™ in diameter. The ovary in its widest place equals 
about one-third the breadth of the proglottis, and is about one-half as 


. long as broad. Its average depth in the specimens measured is less 


than.2™", From its anterior part the vagina arises and passes outwards 
towards the margin, then ascends dorsally on a level with the cirrus 
pouch, the dorsal edge of which it follows closely. It opens near the 
small end of the cirrus bulb, so that the two organs, cirrus and vagina, 
have a common cloacal opening on the margin of the proglottis. The 
position of the vaginal opening was demonstrated only after long and 
careful search. The oviduct originates at the anterior part of the ovary 
and is continued into a long and much convoluted tube, which in all the 
segments, except those that constitute the anterior slender part of the 


strobile, contains numerous amber-colored eggs. 


Before sections were made, ova were seen in little clusters on one of 
the lateral faces of the body. When sections were made it was discovered 


’ that these pores not only actually exist, but that they are of invaria- 
ble occurrence on the mature segments. They are not in any sense ~ 


caused by a rupture of the wall of the proglottis, but are definite aper- 
tures. They lie on the ventral side, that is, the same side of the prog- 
lottis as that on which the ovary lies, and near the anterior edge, a lit- 
tle to one side or the other of the median line. They thus form an 
irregular zigzag line along the middle of the ventro-lateral face. ‘The 
oviduct communicates directly with this excretory pore. Mature ova 
were found in what appeared to be rather immature segments. A shell- 
gland was demonstrated, somewhat doubtfully, however, in front of the 
ovary. The egg-inflated oviduct so crowded the middle space of the 
segment as to render it very difficult to make out the relations of the 


various parts. 


It is to be noted that there is no really clear dividing line between 


_ the segments when seen in longitudinal section. The relationship of 


Dibothrium to Ligula is thus clearly demonstrated. 


ye ray Oe i! ee Sy 
A ae ¥ tse Thee wat + 
a SS ae 


746 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [25 
5. Dibothrium plicatum, Rudolphi. | | 
[Pl. 11, Figs. 1-6.] 


Echinorhynchus viphiw, Gmelin, Syst. Nat., 3047. Zeder, Naturg., 162. Ru- 
dolphi, Entoz. Hist., 1, 308. : 4 
Bothriocephalus plicatus, Rudolphi, Synops. 136 and 470, Pl. m1, 2. Bremser, — 
Icon., Pl. x11, 1 and 2. Creplin, Nov. Obs. 87, Pl. 1, 12-14; Ersch. and 
Grub. Encycl., xxxu, 297. Dujardin, Hist. Nat. des IIelm., 614. Van 
Beneden, Mem. Acad. Belgique, xxxvul1, 36. Olsson, Lund’s Univers, 
Arsskrift 1v, 11, Pl. m1, Fig. 66. Von Linstow Comp., Helm., 218. 
Bothriocephalus truncatusy Leuckart, Zool. Bruchst.,.1, 37, Pl. 1, 13. , 
Dibothrium plicatum, Rudolphi, Diesing, Syst. Helm., 1, 591; Revis., Ceph. 
Par. 243. Wagener, Nov. Act. Nat. Cur., xxiv, Suppl. 71, Pl. vim, 94, 95. 


This Dibothrium is peculiar to thecommon sword-fish (Xiphias gladius), 
having never yet been found in any other host. Following is the 
description given of it by Diesing: 

Head sagittate, compressed truncate at the apex, with oblong, lateral bothria. 
Neck long, somewhat terete, swollen at the base, segments very short, at length — 
longer, with the posterior margin crisp-undulate. , , 

I have referred to this species five specimens of Dibothria from the _ 
rectum of Xiphias gladius. The head and neck of each of these para- — 
sites were completely buried in the walls of the rectum. The part thus — 
buried measured about 13™™. The cavity in which the head and neck 
were inclosed was, in each case, an enlarged cyst-like space filled with 
transparent, watery lymph. ‘These spaces were noticed on the outside 
of the rectum, lying immediately under the serous membrane, and were 
at first taken to be encysted larval cestods, but upon cutting into one — 
of them the inclosed head and neck, except in one case, to be noticed — 
further on, were observed to be attached firmly to the inner museular — 
layer of the rectum. After cutting away the remaining tissue from the ~ 
enclosed necks they were found to be continuous with the bodies of — 
some large Dibothria which lay in the lumen of the rectum and were _ 
attached to its walls. The color of the head and neck was bluish- — 
white, that of the body grayish-yellow. After removal from their host © 
the worms were placed in sea-water, where they at once contracted to 
about one-half their former length, while, at the same time, they be- © 
came much broader and thicker, with the segments so crowded together — 
that only their posterior edges were visible. They then had assumed — 
the characteristic shape and appearance which is shown in the sketch — 
(Fig. 1). Before they had thus contracted they bore a close resem- — 
blance to D. manubriforme (U. S. Fish Commission Report for 1886, 
pp. 456-458, Pl. 1, Figs. 1-4). The length of one after thus contracting, — 
exclusive of the head and neck, was 54”, while its greatest breadth — 
was 12™™, Another measured 66™™ in length, with a breadth of 7™™ | 
throughout nearly its whole length, narrowing abruptly, however, at 4 
the last three or four posterior segments, which measured 2™™ in | 
breadth. ‘ 
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‘The head is short, in preserved specimens oblong, or even orbicu!ar 
in lateral view, sagittate, compressed in marginal view, blunt at apex. 


~ Bothria lateral, each with shallow concavity and thickened edges. pos- 


terior border slightly projecting. Length of bothria in two specimens 
1.75™™ and 2.45", breadth 1.58"™ and 2™™ respectively. 

That part of the body may be conveniently called the neck, which, 
along with the head, is inclosed in the cyst-like cavity within the recti- 
nal walls. It is broader than the head and quite irregular in outline. 
It is characterized by having the cuticle raised into several irregular, 
transparent folds. At places the neck is thus rendered much broader 


than the head. At the point, however, where the rectinal walls are 


pierced by the neck the latter is compressed on all sides and so redueed 
to aslender cylinder. At its base the neck enlarges abruptly, becomes 
transversely striated, and thus merges imperceptibly into the body 
proper. 

Two alcoholic specimens yield the following dimensions for the head 
and neck : 


Dimensions. No. 1. | No. 2. 


& ; | 
Mm. | Mm. 
maa IA CNN AIR ee Se nS oo nes dele on edic'v scan ae sonuewscaene vesedecdcsus £45 2 00 
Diameter of head, marginal........-..... aie hort: ot HL a ee an ep CYR ape uae ogee 3 .70 . 88 
Nua ay APRS PRR SN cats refs ce wud caved pecdee seduce eveccrties coe orev 2.45 
Pete Wie BGO MIAMI a senate Vie ae 22 ae nope sda cvews cesncaddacne emeieets 1. 75 1. 40 


- The measurement for the marginal diameter of the head, given 
above, was made about the middle of the bothria. Of course the mar- 
ginal diameter taken through the bases of the bothria would approximate 


_ that of the neck. The measurements of the neck were made a short 


distance back of the head and at about the broadest and thickest part 
of the neck. At the more slender, cylindrical portions of the neck, 
near the base, the diameter varies from .5 to1™™. 

The body, at first elongated, when placed in sea-water and in alco- 
hol becomes rather stout. It broadens abruptly back of the neck and 
soon attains its maximum breadth. In some specimens this is main- 
tained until near the posterior end, in others the body tapers slowly to- 


_ wards the posterior eid. The posterior mature segments are very nar- 
row at their anterior end, with broadly flaring posterior borders. Where 
_ afew of these are retained on the strobile, they appear like a nest of 


cups of graduated sizes, with widely flaring lips, piled one within the 


_ other. In cases where the narrow posterior segments have been lost 
__ the posterior end of the strobile is often deeply emarginate. The seg-. 
— ments begin immediately behind the neck, are extremely regular and 
_ very short. Their posterior edges are free and project at right angles 
to the axis of the strobile. They often become undulate with short, 
Crisp folds, which fact imparts the peculiar characteristic appearance to 
_ the worm which doubtless suggested the specific name. 
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In a mature segment which had been placed in Sladonie it was seen q 
that the reproductive aperture, in the shape of a prominent papilla was 
situated at the margin, or rather on the anterior face of the marginal _ 
projection. The diameter of the apex of this papilla, which doubtless 
represents the base of the cirrus, was .16™. j 

A single small individual (Figs. 2 and 3), found entirely inclosed aut a 
free in a cyst-like cavity, which was filled with transparent, watery 
lymph, as in the case of the others, appears to be a young specimen of 
this species. In it the bothria are much more elongated than in the 
others and the head is truncate with a tumid border projecting on all 
sides and a minute papilla at the apex. Segments in the shape of fine _ 
transverse lines begin immediately behind the head. The posterior | 
segments resemble those of the adult. The specimen is, in fact, a small — 
copy of the larger ones whose bodies were dependent from the inner — 
walls of the rectum. The dimensions obtained from measurements of 
this small specimen while it was still alive are as follows: 


Millimeters. 
TGR Ob 255 stir abitow cine oe arn kde Oe cele + ane eee ae 13.0 
Breadth of head at apex .......-.-.-- ei teen seco. aa Pe se poke 1305 
Length ort bothriant 22.5.6 oo ook dae Se ae ee eee 3.0 
Breadth: of boOthetam oo... Pee ees S- ong ha ote Ra eee ee ee 1.2 
Diameterof neols 5.3 26125255 ee Sore at Sa eee te tet ek 2.0 
Leneth of posterior segments...2 62.4.2 -. se eee a ees eeu k eee 1.0 
Breadth of posterior segments ©... oo. \Cha5 oa Sete he ea se eo eee 1.5 


The following data with regard to the anatomy of thesegments were ~ 
obtained from a study of a series of longitudinal and transverse sec- 
tions of portions taken from the middle and the posterior end of an — 
adult specimen. The appearance of these sections, particularly of the — 
longitudinal ones, is very peculiar and indeed unique among the Di- — 
bothria. In a series of about ninety longitudinal sections carried — 
through a piece taken from the posterior end of a strobile, only about — 
one-third of the number proved to belong to the segments proper. The | 
remaining two-thirds belonged to the prominent posterior edges which — 
lie about .06™™ apart. These edges protrude marginally as well as lat- — 
erally to a distance equal to nearly one-third the total breadth of the — 
strobile. In longitudinal sections, through the middle of the segments, — 
these free edges form a pectinate border on each margin. Such sections — 
resemble a comb with teeth on the two opposite edges. The teeth are 
of different shapes, some are acute, others club-shaped. These free — 
edges of the segments consist of two muscular walls with a central — 
space, which is filled with irregular granular bodies. The latter are — 
probably a part of the reproductive system. The reproductive organs — 
proper are borne, not exactiy on the margins of the segments, but on ks 
one of the lateral faces of the marginal projection. Thecirrus pouch — i 
very muscular, and in median section is long, oval, or slipper-shaped, — 
The outer part contains the invaginated cirrus, which seems to be a 
very thick-walied and muscular organ, at least at the base. The inner — 
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part contains a narrow convoluted tube which appears to be a part of the 


vas deferens. The coils in the outer part when cut across appeared in 


section as concentric rings, thus proving that they were the coils of the 
invaginated cirrus. The coils in the inner part, in the same section, 
gave no evidence of concentric rings, but were filled with small gran- 
ules. The latter had sharp outlines and were of nearly uniform size, 
.003™™" in diameter. There was in these sections no evidence whatever 
of a segmented condition of the body except in the projecting edges. 
The central part of the body appeared to be absolutely continuous. 
The musculature, as revealed by a low magnifying power, consists of 


-an outer circular layer, covered by the cuticle, and an inner longitudinal 


layer. The latter is very strongly developed. The fibers of which it is 


composed are many times larger than the circular fibers. They show 


by their irregular course, looking as if anastomosing with each other 
in an irregular network, that they were in a state of profound contrac- 
tion at death. 7 

In some transverse sections from the middle of the body, a convo- 
luted tube was observed which lay beside the cirrus bulb and appeared 
to open at the outer end of that organ. It follows that face of the bulb 
which is toward the middle of the marginal projection. Its outer end 
is wide and appears to be a kind of receptaculum seminis. It can be 
traced to a glandular mass of uncertain outlines, presumably the ovary, 
in the middle of the segment, If this is the vagina, then both repro- 
ductive organs openmarginally. Itcannotbea part of the vas deferens, 
because the latter was seen as a distinct tube, entering the base of the 
cirrus bulb and connecting with the coiled tube in the inner part of the 
bulb. 

On afew segments from the middle of the body, small lateral openings 
were observed, which were situated about half way between the median 


‘line and the margin. These were on but one of the lateral faces and 


were not found on many segments. They are probably pores which 
communicate with the oviduct and are designed for the escape of ova. 

The segments from the posterior end of the strobile have a space in 
the center filled with ova. These are large with thick shells and gran- 


ular contents. The normal shape is long oval but owing to the appar- 


ently plastic nature of the shells they occur in very various shapes. 
Measurements of the largest perfect ones gave the length as much as 
1™™, with the shorter diameter from .046™™ to .063™", The shell as 
seen by transmitted light has a thickness of .0025™", A few ova were 
observed with one end truncated. From this fact I am led to suspect 
that the ova of this species may be provided with a terminal operculum 
for the escape of the embryos, but this can not be demonstrated from 
my mounted sections. 

There are several discrepancies to be found in existing descriptions 
of this worm. Diesing and others recognize a neck. Dujardin states 
that there is no neck. I believe that there is no true neck, but that 
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that part of the body which becomes Saeeluned by the tissues of its host 
degenerates into a fleshy cylinder from which all traces of segments — E 
are lost. It is easy to see how this result can follow upon such condi- q : 
tions when it is remembered that about the only indication of a seg- 
mented condition is the thin projecting posterior edges of the segments, 
so that when these disappear the central core of the body wouldappear 
without segments. For convenience of description, however, it will be 
well to call that part of the body the neck which in the adult becomes 
so distinetly modified at the point of attachment. . 4 

Olsson states, with a query, that the genital apertures are lateral. 
Since the apertures in question occur about the middle of the free 
marginal edges of the segments, and the cirrus pouch lies wholly a 
within that free margin, I think there should be no hesitation in say- a 
ing that the genital apertures are marginal. 

Habitat.—Xiphias gladius. Otf Martha’s Vineyard, Massachusetts, 
July 25, 1887. In rectum, five adult specimens, one young. 


6. Dibothrium rugosum Rudolphi. 


[Plate 111, Figs. 7-10. |] 


Bothriocephalus rugosus, Rudolphi. Entoz. Hist., 11, 42; Synops., 187. Leuck- 
art, Zool. Bruchst., 57. Dujardin, Hist. Nat. as feta? 617. Cobbold, 
Trans. Linn. Soc., xxu, 158, 159. Olsson, Lund’s Univ. Arsskrift, IV, 10, 
Pl. m1, Fig. 65. Von Linstow, Compend. Helm. 236. 
Dibothrium rugosum, Rudolphi, Diesing, Syst. Helm., 1, 591; Revis. Rees a 
Par., 240-241. G. R. Wagener, Natuurk. Verh. Haarlem, x11I, 93. = 
For older synonymy see Diesing’s Syst. Helm. at a 
Head sub-sagittate, with oblong lateral bothria. Body with a median furrow and 
unequally articulate. Length, 300 to 900™.— Diesing. 
Length, 300™™ to 1™; inane 1.2 to 4™™.— Dujardin. 
Genital apertures acetal fas ee alternate.—Olsson. 


I have referred to this species a small lot of Dibothria from the intea. 
tine of the cod (Gadus morrhua). The specimens were collected by | 
Mr. Thomas Lee, of the U. S. Fish Commission steamer Albatross, on — 
the Grand Banks. Mr. Lee stated that he examined one hundred and 
fifty cod and found parasites in but a few of them. 

Each of the specimens in this lot has the head, and anterior part of | 
the body buried in the pyloric ceca, where they have undergone degen- — 
eration to such an extent that no appearance of bothria remains, — 
Around the parts thus enveloped_by the ceca is a yellowish waxy de- 
posit, the degenerated tissue of the ceca. This adventitious tissue in- 
vests the worm so closely that it would be absolutely impossible for the _ 
parasite to free itself from its host. This feature is mentioned also by | 
Cobbold, who makes the following statement with regard to Dibothria — 
from the cod: . 


In a cod examined on the 15th of March, 1855, two specimens of Bothriocephalus a: 
rugosus had severally attained a length of 15 inches, and their anterior segments, for 
an inch or more downwards, were so firmly impacted within the pancreatic ceca — 


eq 
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that it was found impossible to dislodge them without injuring the filamentary head 

and neck. As if to make the anchorage doubly secure, the cartilaginoid thickening 
of the invaded pancreatic cecum had degenerated into a calcareous and contracted 
cylinder, twisted upon itself in various ways. 

The specimens were in alcohol when they were submitted to me; I 
am therefore unable to give measurements of living specimens. 

The largest of the specimens measures 655™™ in length. The ante- 
rior part for a distance of 20™" was buried in one of the pyloric ceca 
and was removed with difficulty, by cutting away the enveloping cecum. 

The latter had degenerated into a brown, waxy secretion, which was en- 
veloped by the serous coat, and formed a much twisted, rigid tube sur- 
rounding the anterior part of the worm. When this encasing tube was 
removed, it was found that all appearance of bothria or anterior seg- 
ments had disappeared. That part of the worm which had been in- 
closed in the tube was reduced to a slender white filament about .56™™ 
in diameter. In another specimen the inclosed anterior part was irreg- © 
ular in outline and graduated into a yellowish, corneous substance at 

_ the tapering apex. In this case the anterior end of the parasite had 

- undergone a degeneration of its tissues similar to that of the ceca of: 

a its host. 

_ The body is not distinctly segmented at first, but is crossed by in- 

- numerable fine wrinkles. The breadth near the anterior end 4s 2.5™™, 

_-It narrows abruptly at the point of entrance to the cecum. Near the 

_ middle of the body the breadth is 3.5™™, the length of the segments 

~ ,8o™, increasing to1™™. The posterior part of the body, for a distance 

- of about 40’, is much wider, with crowded segments. Breadth, 6™™; 

- length of segments, .45™". This is evidently due to unequal contraction. 

3 Thickness of the body about 1™™ in front, and approximating 2™™ in 

_ median and posterior segments. Another specimen had the following 

_ dimensions: Length, 560™™; anterior part, inclosed in cecal tube, 6™™ 

- in length, .4™™ in diameter; breadth near anterior end, 2.56"; middle, 

_ 5"; length of median segments, .7™"; breadth at beginning of posterior 

- fourth,4™™; length of segments, 1™™; breadth at posterior, 6™™ ; length 

of posterior segments, .45""; body saihee plump, posterior half about. 
~ 2™~ thick. 

-_ One of the lateral sides of the strobile has a row of apertures making 

re. an irregular zigzag series along the median line. These apertures are 

_ oblong, the long axis coinciding with the long axis of the body. These 

4 lateral apertures were at first naturally taken to be the genital aper- 

| tures. <A careful examination with an ordinary lens revealed what ap- 
ie : peared to be marginal apertures. These were indistinct, but I was led 
= to make transverse and longitudinal sections of a series of segments in 

Ae _ order to demonstrate the position of the genital apertures. 

e The first sections were made from segments taken from the posterior 

mo end of the cathe The meres position of ees npE ORES was at 
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a wrinkle when viewed from the exterior. This fact explained the dif- 4 
ficulty experienced in finding the marginal apertures with a superficial — 
examination. The lateral apertures seem to be Vibes for the escape _ 
of ova. a 

The mature segments, as shown by these sections, are simply sacs — 
with muscular walls for the protection of theeggs. A transverse section — 
is long oval, 2.6 by 1™™. The lateral muscular walls are from .1 to .16™ _ 
thick, the marginal walls from .16 to .24™™-thick. The segments are — 
- separated from each other by a narrow partition from .02 to .06™™ — 
thick. A few irregular shreds of muscular tissue and delicate strands _ 
of connective tissue extend into the hollow, central part of thesegment. _ 
Otherwise, the segments are filled with granular bodies about .03™™ in — 
diameter. In sections stained with hzmatoxylon these are colored — 
violet; and each is closely invested in a transparent, unstained mem- — 
brane which has an irregular or tattered outline. Some of these gran- — 
ular bodies which lay near the muscular wall of the segment were in- — 
closed in a net-work of muscular and connective tissue. In these the | 
investing membrane was not so prominent as in those masses which lie — 
farther from the walls of the segment. It would seem, therefore, that — 
the membranous investment of the granular masses is a result of the , 
degeneration or transformation of the muscular and connective tissue 
of the interior of the segment. In the vicinity of the lateral apertures i 4 
several collapsed shells of ova were observed. These were unstained, — 
and were .027 and .016™™, respectively, in the two diameters. 

One undoubted ovum was seen with granular, stained contents, anda — 
very thin, transparent shell, .02 and .016™™ in the two diameters. In | 
order, if possible, to prove the real nature of these granular masses I made — 
transverse and longitudinal sections of postero-median segments. In — 
these segments the ovary is voluminous and composed of distinct nu- 
cleated cells, nearly circular in outline and from, .003 to .014"™ in diam- | 
eter. The nuclei were about .0025™™ in diameter. The ovary liesat the © 
middle of the posterior part of the segment with its greatest length 
transverse to the axis. It equals a little less than one-fourth the — 
breadth of the segment and about one-fourth the length. These pro-— 
portions must be subject to considerable variation, inasmuch as the — 
ovary disappears completely in the posterior segments. At its thick-— 
est point, the ovary extends from the inner limit of one lateral muscu- | 
lar wall to the other. The ova are already abundant in these segments. 7 
They are enveloped in a proper shell, which is thin and has an irregular 7 
outline, owing to a wrinkling of the surface. This wrinkling or corru- — 
gation of the surface is apparently due to a contraction of the proto- 
plasmic contents. They are approximately circular in outline, their 7) 
average diameter being about .025™™. From a comparison of sections 
made from postero-median segments with those from posterior segments 
I am led to believe that the granular bodies contained in the latter are 
ova with incomplete membranous shells. . 
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The testis, in the postero-median segments, is represented by several 
large granular masses situated towards the marginal portions of the 
internal cavity. A convoluted tube, lying at the base of the cirrus 
bulb and communicating with it, is evidently the vas-deferens. This 

- tube appears finely fibrous as if filled with fine filamentary particles. I 
_ have noticed a similar appearance in some living cestods in which case 
the presence of spermatozoa was demonstrated. 

I was not able to fix the position of the vagina to my entire satisfac- 
tion. In afew sections the cut end of a tube was observed near the 
cirrus bulb and on its posterior side. This, if it represent the vagina, 
would indicate that that organ opens behind the cirrus. Olsson, how- 
ever, figures the vagina of D. rugoswm, as opening anterior to the cir- 
rus. I may be able to clear up this matter by further examination of 
_ the material at my disposal. $ 

_ Musculature of posterior and postero-median segments.—In passing 
from the exterior of the muscular wall of a posterior segment to the in- 
_ terior, one finds first a thin cuticle, next a thick, dense granular layer, 
: in which there are very numerous radial fibers which in turn pene- 
_ trate the third or inner layer. This third layer consists for the most 
: part of very large longitudinal fibers arranged in fascicles. The fasci- 
4 cles, in transverse sections, are somewhat triangular, with the apex of 
3 the triangle directed toward the exterior. The triangular transverse 
section of one of these fascicles measured .05 ™™ in length, .03 ™™ at base, 
_-and .013 ™™ at the apex. These fascicles are largest along the lateral 
; sides, aud smaller but more numerous at the margins. In longitudinal 
' sections they appear as broad parallel bands of muscular fibers, the in- 
- dividual fibers of which are about .002 ™™ in diameter. 
- The reproductive organs are irregularly alternate and open on the 
- margin of the segment near its anterior edge. In the mature segments — 
only the male organ could be made out, The cirrus was retracted and 
lay in a slender pouch. This pouch lay wholly in the muscular wall 
a with its base near the interior limit of the wall and its apex at about the 


4 fasciculi. 
ae - _ The musculature of the postero- zeuee segments was plainly shown 


: Bin outer, dense eranular layer with fine raainais fine On the inner 
side of this layer is the layer of longitudinal fasciculi. The latter are 
| really immersed in the granular layer. Transverse sections of these 
- bundles are oblong, usually narrowing a little toward the exterior end, 
| - occupying a radial position. The largest lateral ones are fully .08™™ 
| long and .027™” broad. They are separated from each other by spaces 
- about as wide as their own breadth, and filled with granular and fibrous 
% tissue, i in which radiating fibers peedauihiate: On the inner side of the 
_ layer of longitudinal fibers is a thin layer of fine circular fibers which 
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separates, by a sharp division, the muscular wall from-the i inner eav 1 it ity. 
of the segment, in which lie the genital organs. This layer of circular 
fibers spreads out into a thin sheet of fine fibers, at intervals, to form the 
septum between two adjacent segments. The ahene of this partition ar @ 
transverse, and run in the direction of the longer diameter of the ‘seg- 
ment; that is, from margin to margin. Thispartition is confined to th “ 
inner portion of the segment, and does not extend into the muscular walls 
Elsewhere in the segment the inner space is crossed by fascicles of fin n 2 
fibers which pass from one of the lateral muscular walls to the other 
- without interruption, except where displaced by the developing ova. . 

Following are the measurements of a transverse section of a postero- 
median segment: From margin to margin, 2.7™™; from side to side, .9™™ 5 
thickness of muscular walls, .3™"; marginal dinieten of inner cavity a 
mms lateral diameter of same, .66™™- Bs 

Habitat. —Gadus morrhua, pyloric ceca, August 8, 1886, Grand Bank is 


Family IL—TETRABOTHRIID 4 Diesing. 


Totraphyllidx (in part) Van Beneden. - 
Subfamily IL.—PHYLLOBOTHRINZ Van Beneden. 
ANTHOBOTHRIUM Van Beneden. 


The generic characters are thus summarized by Diesing: Body clot 
»gated, articulate, depressed. Supplemental disks (auwiliary acetabula), — 
none. Head separated from the body by a neck. Bothria four, oppo- 
site, entire or unilocular, cup-shaped or subglobose, affixed by a con- 
tractile pedicel, highly versatile, unarmed. Genital apertures marginal. 


7. Anthobothrium laciniatum, spec. nov. 
[Plate 111, Figs. 10-13, and Plate Iv, Figs. 1-3.] 


Head with four bothria, pediceled, trumpet-shaped, but capallall 
much diversity of form. Faces of bothria concave, with entire circu jar 
margins, but often folded and otherwise distorted by contraction. — The 
head proper, exclusive of the bothria, is very small, often in the living 
worm appearing to be separated by a slight constriction from the irst 
segment. Neck, in one variety, none, or very short; in another, vari a 
riable in length, but evident, cylindrical, or quadrate, and termina 
behind by four laciniz. First segments usually much broader - that 
long, rather quadrate, %. e., rectangular in cross-section, laciniate. In 
some the slender laciniz of one segment overlap the succeeding seg: 
ment, and are longer than the body of the segment. In other cases’ he 
anterior part of the body is extremely attenuated, in which case the 
anterior segments may be considerably longer than broad ; the lacinie 
are then only about one-third the length of the segment proper. In yet 
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_ other cases, and usually in those with evident neck, the laciniz, instead 
of being long and slender, are short, stout, and truncate at the distal 
end. Median segments short and crowded, somewhat flattened, and 
with bluntly rounded laciniz, or with a broad crenulation on posterior 
edge. The following segments increase in length, becoming at first as — 
long as broad, subsequently longer than broad. The posterior seg- 
ments, which may be three times as long as broad, frequently have the 
anterior end constricted into a short button-like process. The lacinize 
_ persist, but are shorter, broader, aud more rounded than at first. Some- 
_ times the posterior edges of the segments are reflexed. 
Genital apertures marginal, approximate, about the anterior third or 
fourth. Length, 25™”. 
Habitat.—Carcharias obscurus, spiral vaive, Wood’s Holl, Massachu- 
_ setts, August, 1884; July 25, 1887, and August 12, 1887. 
_ This species is near Anthobothrium cornucopia Van Beneden, from 
_ Galeus canis, but differs from it in its smaller size and relatively short 
neck. The length of A. cornucopia is given as 250", while the maxi- 
mum length of A. laciniatum, so far as I have observed, is 25™™, Al. 
though no specimens were found whose proglottides contained ova, 
many were found in which the posterior segments were in other respects 
4 mature, and separated naturally from the strobile. 
Amidst the great variety of forms represented by this species there 
are two which differ so much from each other that it may become nec- 
- essary to classify them as constant varieties, in which event they may 
E be named from their principal differential characteristics, var. brevicolle 
and var. filicolle. 
_ The former is characterized by having a short or even no proper 
neck, and usually slender, sharp-pointed laciniz on the first segments. 
The latter has an evident neck, and often short, broad, truncate lacinize 
on the first segments. For the present, however, I prefer to regard 
these apparent varieties as simply different conditions of contraction, 
on account of which the short neck of some becomes more or less elon- 
_ gated in others. 
In my explanations of figures I have, for convenience, made use of 
_ the terms var. brevicolle and var. filicolle. These and other character- 
_ istic forms are further described in the following detailed account of 
_ the species. 
_ Ihave obtained this parasite on three different occasions, each time 
from the same host, namely, the dusky shark (Carcharias obscurus). 
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Following are measurements of specimens mounted in Canada e 
sam. The specimens were collected in August, 1884. 


Dimensions. 


DGD PtR Aes oNece seta lw wcamwce doce ge satan teamed cee Sup ll Rai cs arene Seeen 
ProAdtH Gk had sous cee a awe Soc se be she wate Se ee Ce Dele Rie een oh renee ae 


Wismeter or bothrinin; Average “a-k seks ay 6 egek wa wantage mee ee ee een seas 
Diameter of pedicel at base 2... 2h~ <5. 7s ee ekee Can eecndeeset ewer eas ehvasee 
LGW SEM OL BOCK 52% 22th Gs oe ak os: snc ae vauneo een ce aay dmenae Nees ese eee 


Hepgth SCirst seomenth sos 5.6 deste os se oe wae ans camaess sce eee beep eee 
DYSHEtE Or AISt- BAIHIENt, [FOND ocx wc scans onc g eterna cues es UAC cue Coemcemee oe ee 
Breadch of first sexment, reas ves. aos Ne edge net ins cap eecw ee nek’ sone abe eoes 
Lenativor lasiisegment. 2-5. 2).5<4..eu cen eitstannd eapeeens SE Le tener ae 1.36/ 1.08 
LBA wOL last SeSMeENt 6... Fels is won satn enedae eo heme ova ewes cae wes . 56 . 56 
Number of segments -..2.0-...<8- cee Pay EAR Snare on es cuk. Sake Sent y ater 62 65 


In No. 1 the anterior segments are squarish,quadrate in cross-section, — 
their posterior corners extended into lacinizw, which, like those at base 
of neck, are short, stout, and truncate at distal end. a No. 2 the lacinie 
at base of neck are like tlrose in No.1, but on the first segments they 
are rather slender and not truncate, ~ ta No.3 the first segments are 
very shortand much crowded and the posterior segments have their 
laciniate borders reflexed like a collar. The last two segments are also” q 
somewhat distorted and show a tendency to bend rather sharply towards - 
one margin. This specimen is evidently younger than the others and 
the variations which it exhibits may be due to differences in age ang 
conditions of contraction. | 
_ The lacinize on the posterior segments of Nos. land 2 are short and 

broad. The bothria in all are terminally verticillate with conical pedi- 
cels that enlarge rapidly towards the face, which is limited by a thick 
muscular margin. 4 

The following i paatieannede were obtained from living specimens 

which were collected July 25, 1887: 4 


Dimensions. No.1. 


TONG, 2. Sew kemcades ssh the es opal eee s tn cae ee ces Paes Rhea eed thd eee Eee eee 19.00 | 


Diametorof neck, average so ..- 26. 5s Sen cseagn ee bane sed bendsis sien ences ewan eehban aay 
Lenpth Of ROCK cso ac Sed one Pek de watdpieia ates epoca ace catia es Seema moore aye 
Length of first Bee Ment owe eccepee inert cnn cedescn te anaes oleae s ace peeee eee. ee eee 
Breadth:of first segment ic. qo vows da twa ed camer cabegvedhemUwe set icess yee tcenaaanes 
Length of last segment ........... Ps esi LURES hail ope eh Mey te WE pone! Oot, 1. 80 
Breadth of last segmonit '.i.¢ dos duce - 1 50's dx ceataow ane 2 eee onels een teh ele tele a eS 1.06 | 
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In No.1, all the segments were remarkably clear cut and definite. 
The posterior end of the neck and first segment laciniate. At about 
the twenty-fifth segment back of the head the lappets become rounded 
and the segments closely crowded together, with a broad emargination 
‘on the posterior edge. This emargination gradually deepens as the 
segments become broader. At about the eightieth segment it becomes 
a deep round notch which persists in the mature segments. The genital 
_ apertures were marginal at about the anterior fourth. The bothria were 
very flexible and the pedicels extensible. The individuals in this lot 
exhibit the same varieties noticed in the two other lots. Some of these 
varieties are described in connection with the lot collected August 12, 
1887. It is to be noted, however, that the differences that appear to be 
so profound in the alcoholic specimens were not so obvious in the living 
4 specimens. 

The following measurements are of specimens belonging to a lot col- 
lected August 12, 1887; No. 1a living, Nos. 2 and 3 alcoholic speci- 
mens: 


Dimensions. No.1. | No.2. | No.3. 


a mm. mm. | mm. 
aR Te Ee Ree as peeks eden van find peiaugeadeccot+ sss 13.50 | 22.00} 14.00 
yale a Saat Cy eee ee a eee ene 1.04 1.20 56 
: TENG Sig Gs Bigg es CASS) ee ba i ee . 52 . 66 . 30 
rR OE DOI fe Sokal path ae nee ORD owe ae ign Sass ae esha esbeetaes-- 042). - = sone Stemaratee 

ST nt We nCN HG MiP ee hop loaw eee ek eS ols acca bea cbet SWabeevetes cca [once tats 04 12 
SERPS HOCMESUAOPINONE Co oe Sore. Sas Sow cicbics sank oe Soewaelnaeccnocce caress 20 "| sis cen oni e ame 
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L IC SES SE i ee ae re . 76 . 60 . 52 
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In this lot there were five specimens. They were associated with one 
“specimen of the new species, Platybothrium cervinum, eight specimens of 
| Orygmatobothrium angustum, nine of Phoreiobothrium lasium. All were 
in the spiral valve. There was also one young purple-red Rhyncho- 
bothrium adhering to the mucous membrane of the pyloric part of the 
“stomach. The place of attachment of the latter parasite was locally in- 
flamed. There was also another ulcerated spot near by. 

~ Inall the Anthobothria of this lot the first segments begin almost im- 
“mediately behind the head, without an evident neck, and this, too, in 
“specimens which are much attenuated in front as well as in those which 
are much contracted, so that the first segments are short and crowded 
together. ae 

| _ Tworof the alcoholic specimens have the anterior segments very much 
“attenuated. The bothria also are very much altered in shape from what 
was observed in the living specimens. In them the pedicels are elon- 
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gated and slender, the bothria surmounting them as fattened or col- 
lapsed disks. No perceptible difference could be noticed in these spec Ge 
mens while they were in sea-water. When placed under the compres- 
sor, one of them became somewhat attenuated as shown in the sketch 
(Plate IV, Fig. 1). 

No. 2 of the above table was probably the specimen which was kept 
for some time under the compressor in order to obtain a sketeb, and when. 
transferred to the killing fluid, its tissues still retained the position they 
were forced to assume under éhie compressor. The bothriain this alcoholic. 
specimen are irregular patellate, mounted on long slender pedicels, and the . 
first segments are very slender, nearly twice as long as broad. The 
lacinize are slender pointed and have a tendency to stand out at right i 
angles to the axis of the strobile. In the other alcoholic specimen, No. 
3, of the above table, the bothria, although somewhat distorted, have 
not changed their shape materially from that shown in Fig. 12, of Plate © 
II, sketched from a specimen lying free in sea-water. The bothria are 
trumpet shaped, pedicels narrow at base but not elongated. Theante- 
rior segments are crowded, three or four times as broad as long, with 
slender sharp pointed Poi. The posterior segments in all the speci- ‘ 
mens are, in the main, alike. 

The bothria in two of the specimens in this lot show a peculiar kind 
of modification, resulting from contraction, which, if but a single 
specimen were found and so modified, might prove misleading to the 
identifier. In these, when viewed in certain positions, each bothrium 
appears to be divided almost completely intotwo loculi, by a transverse — 
constriction. A careful study of this peculiar distortion reveals the 
fact that the margin of the bothrium is still entire and the appearance 
of a constriction is caused by a protrusion of a part of the thin tissue 
which makes the bottom of the hollow face of abothrium. The latter 
is transparent, and the thick, muscular, marginal rim of the bothrium 
showing through it accounts for the deceptive appearance of two lo- 
culi on the face of the bothrium. This same phenomenon was noticed 
in specimens belonging to the second lot. (See Plate rv, Fig. 2.) 

Anatomy of posterior segment.—In one of the posterior segments S 
from a specimen belonging to lot 3, the marginal genital aper- 
ture was .6™" from the front end. This segment was 1.8™™ in longa 
and was .4™" in breadth at the front end, .62™™ at the middle, and om - 
at the posterior end. The ovaries are roundish, somewhat reniforn 
bodies at the posterior end of the segment, lying one on each ide 
the median line. They are about .36™™ in length and .24™™ in breadth 

The cirrus, which appears to be smooth, was retracted in all cases 
Its bulb is pyriform, at right angles to the axis of the segment, the | 
larger end within. It is .26™™ long and .16™" broad at widest part. 
The vagina was traced in a gently sinuous course along the median | 
line from the posterior end of the segment, at a point between the — 
ovaries, to the cirrus bulb. It bends around the base and anterior side 
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of the bulb and opens in front of and beside the opening of the cirrus 
_inacommon marginal cloaca. The remainder of the interior of the 
_ segment was filled with roundish or oval bodies about .025™™ in diam- 
eter. These are probably the spermatic capsules of the testis. 
In looking over an unassorteJ lot of entozoa from the shark which 
was exainined July 25, I found sixteen additional specimens of this 
Anthobothrium. These present the greatest variety of shapes and fur- 
- nish examples of most of the forms already noticed, with many interme- 
diate forms. The neck, however, in most of them, was moderately elon- 
gated. Two specimens were noted with excessively attenuated necks, 
4 the bothria directed forward with their faces appressed. 
These additional specimens confirm me in the opinion that the diverse | 
_ forms comprised in these three lots are specifically identical, the differ- 
- ences being due, mainly, to different degrees and conditions of contrac- 
_ tion; while some of the differences are of such regular and constant oc- 
currence as to deserve to rank as varieties, or at least peculiarities of 


- form, which are liable to occur in the preserved specimens. 


8. Anthobothriwm pulvinatum sp. nov. 


(Pulvinus, a cushion.) 


[Plate tv, Figs. 4-9. Plate v, Figs. 1, 2.] 


I was at first misled by the appearance of the bothria of this species, 
which, in the specimens that I had examined when the following de- 
- scription was written, were uniformly convex and corrugated, and that, 
_ too, in both the living and the alcoholic specimens. 

_ Thespecimens were therefore referred to a new genus, Rhodobothrium, 
so named because of the rosette-like appearance of the bothria. It 
- would be unnecessary to mention this change in nomenclature were it 
not for the fact that I used the name Rhodobothrium in a communication 
to the American Journal of Science and Arts, March, 1889. 

- I take advantage of an opportunity offered during the progress of 
_ publication to note that the bothria of this species may assume a quite 
different appearance from that which is represented in the figures in 
this paper. In some cases the muscular ring which surrounds each 
® bothrium contracts to such a degree that the bothrium, together with its 
~ pedicel, becomes vase-shaped or even globular. The convex, corrugated 
- surface of the bothrium is, in such cases, retracted, and the bothrium is 
terminated by a simple orifice or elongated into a papillary termination 
~ with the small orifice at its apex. When the bothria are thus contracted 
_ the resemblance to Van Beneden’s figures of 4. giganteum (Mem. Vers. 
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4 The disposition of the genital organs in the mature proglottides is 
different from that in ZH. gigantewm, and the cirrus is echinate instead 
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The specific name pulvinatum is rétainea as descriptive of a com mon, 
even if in a measure accidental, condition of the bothria. Sa 

Head cruciform, bothria ed directed forwards. The nodieetta of th 
bothria are short, stout, and conical, bearing on their distal extremity 
the cushion-like hotter which are eae circular in living specimens 
or shaped like the quadrant of a circle in alcoholic specimens. The Z 
margins of the bothria are entire at the base, while their upper edges 
are frilled or ruffled and their faces thrown into corrugated folds. The 
bothria do not bear any supplemental disks, and there is no terminal ] 
papilla or myzorhynchus to the head. Properly speaking, there is no 
head, the four pedicels simply originate from the anterior end of the 
body like so many forks. That is, the neck is abruptly ee 
at its anterior end. 

The neck is long, flattened, somewhat enlarged, both in breadth and 
thickness near the head. It is crossed by fine transverse lines whic h 
gradually become more distinct and later divide the body into seg 
ments. 

The body is long and of approximately the same breadth :hrovandll 
or, in alcoholic specimens, somewhat thickened medianally. The first 
segments are very short and crowded, increasing uniformly in length ; 
median segments widest, broader ian long; first mature segment 
squarish, then a little longer than broad. Mature segments narrow in 
anterior diameter, broad behind, at length easily detached. Free prog: or. 
lottides somewhat elongated. All distinct segments with posterior di- 
ameter greater than anterior. Genital apertures marginal ; male and ~ 
female approximate near middle of margin. Cirrus very long and 


~ echinate. ‘ : 
Length of specimen 550™", accompanied with great numbers of free 
proglottides. 


Habitat.—Trygon centrura, spiral valve ; one specimen, with numer 
ous free segments. Wood’s Holl, Misanchwscths: August 1, 1887. | 4 | 
The specimen which furnished the data for the pasos descripti Ol 
_ was very much larger than any of the associated species of Entozoagil 
which there were several. The length while living was 550™, and ther 
were besides, immense numbers of free proglottides, which must have 
come from this strobile, as it was the only one of the kind found, and mos 
careful and painstaking search was made for small forms. Only a smal 
proportion of the whole number of these free proglottides with whiel 
the chyle was swarming was saved. Upon counting the number, hov v 
ever, I find that there are about two hundred of them. i 

My notes made at the time of collecting contain this description | 0 
the head: Seen from the under side, each of the four bothria rises from 

a short, smooth, conical pedicel, which enlarges rapidly toward the: Se 
talend. The outer half of the length is made by the frilled and puffe 
margin of the cushion-like’ bothrium, which at first projects abruptly 
about midway from the base of the padiwel to the outer surface of t the 
é 
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: bothrinm and beyond tie middle point is thrown into numerous small 
- folds (Plate rv, Fig. 5). In front view, the bothria look like a cluster of 
_ white rosettes with contiguous edges in contact, and thus leaving a four- 
sided central space. There is no indication of a terminal papilla to the 
head or supplemental dise on the bothria. In the alcoholic specimen 
the outline of the bothria has changed from nearly circular to that of a 
sector of a circie. This is caused by the flattening of the sides of the 
_ bothria, which touch each other. 
Although the specimen was rather active when first pinoed in sea- 
_ water, it showed little tendency to change either the shape or the rela- 
tive position of the bothria. After it had lain in sea-water for twenty- 
- four hours it still exhibited moderate activity. The bothria were then 
_ found to be 3™™ in length, measured from the base-of the pedicel to the 
- outer margin of the convoluted face, when the head was inclined for- 
_ ward so as to lie nearly on the faces of the bothria. 
_ The resemblance of the head of this worm to a head of cauliflower is 
_ very striking. This simile has been employed by Van Benden also in 
his description of Phyllobothriwm lactuca. 
- he living specimen had the following dimensions: Length, 550™™; 
diameter of head across the top, 4. 5™™;- diameter of neck near the ewes 
1.6™™; thickness of neck, 1.1™™; length of last segment, 2™™; breadth 
of last segment at anterior end, "pom, at posterior end, 2™™, The spiral 
intestine contained enormous aunwrs of free paatlocead which were 
about 4.5™™ long and 3™™ broad. 

In the alcoholic specimen the breadth of head across the top is about 
4mm; (jameter of a single bothrium 2.4"; diameter of pedicel at base, 
1.1", near bothrium 1.4™™; length of seaicel and bothrium 1,6™™, 

Sear caiois behind the head the neck is a little wider and much 
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verse lines are visible almost immediately back of the head, but distinet 
segments do not appear until about 25™™ back of thehead. The transi- 
tion from fine transverse lines to the sharp division into segments is so 
gradual, that the first distinct segments can be located only for a limit 
of four or five millimeters. At the distance of 60™™ from the head the 
segments average 2™™ in breadth and about .03™" in length. At this 
- point the segments are broader on the posterior edge than the anterior. 
' The: posterior corners are therefore slightly salient and sharply and 
' clearly cut. For the last 200™™" the segments appear to be mature. 
_ They did not, however, separate easily. They have a rounded or para- 
_ bolic outline in front and-are quite distinct from each other. The trans- 
_ verse line, which marks the division between two segments, is much 
_ shorter than the base of the segments. The mature segments are 
- uniform in size, and symmetrical. The cirrus was extended in many of 
= the posterior segments as much as .9™™, with a diameter at base of from 
_ -l to .16™™ and at apex of .08™™, In the alcoholic specimen some of 
_ the cirri are extended farther than they were observed to be in life. 
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thicker than it is°one or two millimeters farther back. Fine trans- ~ 
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Many were from 1 to 2™™ in length, and one very slender one 3™™, ‘ 
cirri are provided with short, sharp-pointed, broad-based, recurve 
spines. Their length is about .005"™, They are inserted on an epider- 
mal investment of the cirrus, which is easily detached. | 

Some of the vessels of the water vascular system can be seen wher 1 
the specimen is made transparent in glycerine or oil of cloves. Two 
large spiral vessels were seen in the neck near the head. A short dis- 
tance back of the head they appear to lose their spiral character. In 
the head they divide and send branches through the pedicels to the | 
bothria. 

Anatomy of mature segments.—Kascicles of longitudinal muscle fibers : 
were observed in sections of mature segments. These, which were stained 
deeply with carmine, differ from the longitudinal muscles which I have 
thus far observed in the Cestods in being distinctly and abundantly. nu- 
cleated. The fascicles, indeed, appear to be made up principally of small 
fusiform muscle cells, which are about .0014"™™ broad and .0055™™ long, 
The fascicles themselves vary in breadth from .005 to .014™™, with vary- 
ing intervals between approximating the breadth of the fascicles. The 
intervals between the fascicles are filled with granular tissue. Outside 
the fascicular layer and outside of this again is a layer which contains 
fine transverse, circular, and longitudinal fibers. The circular fibers lie 
outside the longitudinal fibers. yi 

In the free segments the ovaries are seen as large lobed organs lying 
symmetrically on each side of the median line. The middle of the seg- 
ments is crowded with ova. Near the margins, on each side, are the 7 | 
granular masses of the testes, while near the anterior end is a large 
convoluted tubular mass, made up, for the most part, of the voluminous 
vas deferens. The cirrus is of extraordinary length and quite slender. 
When retracted, the sheath extends into the interior of the segment, its 
base lying close to the posterior folds of the vas deferens. The latter 
in section is seen to be packed with exceedingly fine fibrous material, 
which appearance I take to be due to the presence of spermatozoa. : 

The course of the vagina was, not satisfactorily traced throughout its 
entireextent. Its external opening is immediately in front of the cirrus, 
there being, in fact, but a single external opening for the genital or- 
gans. It lies close beside the front edge of the cirrus sheath. At - 
base of the latter it changes its course from one at right angles to th 
axis of the segment and is inclined gently towards the front end of the 
segment. I have not yet succeeded in tracing it in a continuous line t to 
the ovary, but in several sections the vaginal tube was seen both near 
its outlet and in the midst of the lobes of the ovary. It seemed to e 
appear in the vicinity of the vas deferens. As only mature segments 
were cut into sections, it seems probable that the tissues of the vagina 
had already been ahdorbod to a considerable extent in its middle 
course, in order to give room for the ova, which are not confined to” a 
definite uterus, but appear to fill the whole inner cavity of the segment t. 
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4 The vagina near its beginning is tubular, but near the base of the 
 ¢eirrus sheath it is thrown into short, crisp folds, so that the walls in 
— section appear frilled or ruffled. 
_- The ovaries in section when highly magnified are seen to be made up 
_ of what appear to have been originally spherical bodies, but which on 
account of mutual pressure have become somewhat polyhedral. They 
measure from .008 to .0i@™ in diameter. The free segments contain a 
few ova. These are oval in shape and had a smooth thin transparent 
shell, measuring .028 and .036™™ respectively in the two diameters. 
The ,shell incloses a granular mass which measures .014. and .019™™ 
in its two diameters. 

Associated with the ova were some spherical granular masses .028™™ 

in diameter. 
Upon examining a lot of small specimens from the same host that 
ielded the large specimen I find an exceedingly small individual which 
shall, for the present, refer to this species. Its dimensions, from the 
Biccholic specimen, are the following: Length, 4™™; diameter of head 
across top, .52™™; diameter of single bothrium, 3Qnm s length of both- 
rium with pedicel, 13"; diameter of pedicel, .12™™; digmeee of neck, 
- .10™™, swelling Skeuiabaly to .16™™; distance from head to first seg- 
ments, .4™"; length of first segments, .04™™; breadth, .14™; length of 
last a aanivente 2mm; breadth, .18™™. 

There are about. Seria segments in all. It agrees with the 
larger specimen in the general appearance of the head, the disposition 
and outlines of the bothria and pedicels, although the faces of the 
_ bothria are not so distinctly convoluted. It differs in having a slight. 
constriction back of head, and in the cbaracter of the segments, which 
instead of being short and crowded at first, soon become square, and 
_ before the middle of the strobile is reached, are a little longer than 
broad. 

_ Since writing the foregoing description I have received from Dr. E. 
: A. Andrews, of Johns Hopkins University, a single specimen, which I 
refer to this species. It was found in the spiral valve of a sting ray 
at Beaufort, North Carolina, August 8, 1885. The specimen has no 
mature Seonts. One bothrium is es ; the stump of its pedicel 
remains, however, to show the position of the bothrium. It differs from 
my specimen principally in its smaller size, in the relatively finer convo- 
lutions on the faces of the bothria, and the cylindrical, instead of coni- 
cal, pedicels. . 

| The length is 35™"; diameter of head across the top, 2.48™"; diame- 
_ ter of single paeheiemn, 1.25™"; length of bothrium with pedicel, .9™™; 

_ diameter of pedicel, .48™™; diameter of: neck, .68"7. ; The segments 
- are all very short and crow ded, their length at posberied end of strobile 
_ being about .12”™, and their breadth 1™™, 

ig - The head of this specimen was stained with carmine and cut into 
a ‘transverse sectious. The first sections show that the fine convolutions 
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which cover the bothria are composed of dense eranular tissue. 
convolutions in this specimen are rather narrow, measuring OMe i in 
diameter. The sectious very soon reveal the presence of what appe ar 
- to be strong longitudinal fibers, their cut ends measuring as much as 
.006™™ in diameter. A little deeper and sections of large aquiferou Ss 
vessels appear in each lobe, and the large muscular fibers become i in- 
distinctly fascicled. The irregularly sinuous aquiferous vessels tra a 
erse the bothria and unite in each pedicel into large vessels which lie 
so close together as to resemble a double tube. These evidently repre- 
sent the afterent and the efferent vessel of each bothrium. A branch 
of this system near the face of a bothrium, in close vicinity to the con- 
volutions, measured .027 and .022™™ in its two diameters; in the pedi- 
cel they were .032™™ in diameter. 3 
Near the base of each pedicel and lying near the aquiferous vessels 
there is what appears to be a nervous mass from which branclill oS 
ramify to the convolutions of the bothria. These branches, as well as” 
the mass from which they originate, are sharply differentiated from” the C) 
surrounding tissue, are neither tubular nor striated, but uniformly 
and finely granular. (Plate v, Fig. 1.) a 
The first sections to pass through the head are cruciform in outline. 
It is here seen that many of the large muscles seen in the first sections 
and supposed to be longitudinal are really transverse. Two fascielil i 
of these muscles from each pedicel cross the head, are continuous with 
those of the opposite pedicel and at right angles 3 those belonging t to 
the adjacent pedicels, thus forming a square in the center of the section. 
The inside of this square is filled with fine granular tissues. Following 
these sections are others which show fascicles of muscles passing from 
the base of one pedicel into the adjacent pedicels through whose tissues 
they ramify. These fascicles make a decussation in each axilla. oud 
side of each decussation there is a bundle of coarse longitudinal fibers 
in each axilla. z 
Two of the sections through the center of the head have a large cen- 
tral space filled with fine granular tissues from which branches proceed 
into each pedicel. I take this to represent the cephalic nervous system. 
A section which passes through the base of the head has a large reet- 
angular central space .32™™ long and .24™™ broad, surrounded and limited 
by a layer of fine circular fibers and containing the large aquiferous 
vessels which here lie in loose coils. The remainder of the body wall 
outside the layer of circular fibers is composed of a layer of lon gitudinal al 
fascicles of muscles which extends to the cuticular layer. This section 
passes a short distance into the pedicels which are here composed 0 f 
large muscular fibers from the outer layer of longitudinal muscles. — = 
few sections farther back the central space which contains the colle 01 
aquiferous vessels is more nearly square, Plate tv, Fig. 8. The sur. 
rounding layer of circular tissue sends out numerous branches whiel h 
ramify through the surrounding layer of longitudinal fibers forming @ 
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loose spongy layer of tranverse tissues in the interstices of which the 
longitudinal fibers lie. The anastomosing branches of this spongy or 
‘irregularly reticulated layer unite again at the surface in a rather thick 
| cuticular layer of circular fibers. A few sections further on the follow- 
‘ing dimensions occur: central space .3™™ long and .16™™ wide; thickness 
_of circular layer .009"™; thickness of reticulated layer 06"; thick- 
ness of cuticular layer .014™™. The aquiferous vessels are ese not so 
“much folded. The central space contained the cross sectioy of one 
pair and the longitudinal section of a -coil of the other pair. The 
remainder of the central space contained some loose areolar tissue. 
The inner space grows narrower very rapidly as sections proceed from 
_the head, and is speedily reduced to a narrow oblong space or core; 
enlarging slightly towards the margin, and containing a pair of aquif- 
-erous vessels near each extremity. Each pair of vessels consists of a 
larger and a smaller vessel, lying side by side, the larger one towards 
the center of the segment. Between the outer aquiferous vessel and 
the margin there is a smaller vessel without distinct outline. These 
‘two marginal granular vessels or cords can be traced from the cephalic 
granular mass. At the base of the head ‘they lie on opposite sides of 
the rectangular central space and outside the layer of circular fibers. 
The diameter of one of the larger vessels was .045™™; diameter of 
Smaller vessel .032™"; diameter of nervous vessel .022™™; length of 
inner core .45™ ; breadth of section of inner core at middle .022™; 
“thickness of section .4""; breadth of section .6"™, The narrow core 
| within its limiting layer of circular fibers is composed of granular tis- 
sue, and is at this point reduced toa very slender line. As the sections 
| proceed the layer of circular fibers which surrounds the central core 
becomes thinner and in the last sections made, about 1™™ back of the © 
head, had become almost entirely dissipated, so that the layer of retic- 
U ulated or anastomosing tissue extended from the cuticular layer to the 
ranuiar core.* 


= 
- - ECHENEIBOTHRIUM Van Beneden. 


| The characters of this genus, according to Diesing, are: 


a Body elongated articulate. Head continuous with the body or separated by a 
neck with a terminal retractile myzorhynchus. Bothria four, opposite, transversely 
ee Penis, sometimes provided with longitudinal partitions, attached by the 

meer margin to the head by means of a contractile pedicel, versatile, unarmed. 
4 Os in apex of myzorhynchus. Genital apertures marginal. 


‘have separated those species which have the characteristic echenei- 


orm bothria, but are destitute of a myzorhynchus, from the genus 
Eicheneidothrium and have placed them in a new genus Rhinebothrium. 


*Dr. J. Niemiec, ‘‘ Untersuchungen iiber das Nervensystem der Cestoden,” in Ar- 
en aus dem Zoolog. Institute zu Wien, T. vu, pp. 1-60, Taf. lu. 2, 1888, describes 
ervous system of Anthobothrium musteli. It bears a close resemblance to that 
ich I have made out in 4. pulvinatum. 
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“i Echeneibothrium variabile Van Beneden. 


[See ee of U. s. Commissioner of Fish and Fisheries for 1886, pp. 460-462, Plat te 
I, Figs. 9-13, for description and synonymy. } 


I have already noted the occurrence of this parasite in the coming 
skate (Raia erinacea). Since the description which is referred to above 
was published, I have found this Heheneibothrium on two different o oe: 
casions. "On August 29, 1887, | examined twenty-four skates. The ir 
stomachs were filled with gmail crustacea, for the most part Crangom 
vulgaris. Some of them contained, beside these, a few Annelids, such 
as Nereis and Rhynchobolus. Many of the skates had no parasites. 
About a half a dozen specimens of H. variabile and one specimen of 
Ehynchobothrium erinaceus were obtained from the spiral valve and a 
few Nematods from the stomach and spiral valve of a few. On Sep: 
tember 6, 1887, I examined ten skates and obtained from the lot four ir 
specimens of BE. variabile. 2 

I add the following data, based for the most part on notes made 
while observing the living worms. a 

The following measurements are from one of the living specimens 0; f 
the first lot: Length 55"; length of bothrium, including pedicel, vary- 
ing with contraction from 25 to 1™"; diameters of face of bothrium a Le 
and .6™"; diameter of he eel us at base about .26™™, length .08™ 
Haioter of neck .14™™; distance to first segment 1.4™™; length of first t 
segment .025™™, pieadin .16™; length of median aoevncume r aaad breadi ch 
22mm: length of last snentont: 1,26™™, breadth .42™™. 

The segments were transversely rugose. The head was opaqu e, 
ivory white ; central core of neck also dense, opaque, white for .4™™ bael k 
of head. When placed in Perenyi’s fluid this specimen shrunk to 30™, 
Another specimen in the second lot was first placed in fresh water, then 
transferred to alcohol; it measures as an alcoholic specimen 44™™. It 
was not measured while living, but it did not shrink so much as the 
specimen which was killed in Perenyi’s fluid. a 

[tis very difficult to ascertain the exact number of the loculi o on n th : 
face of a single bothrium. The plan of arrangement, however, seems 
to be as follows: Three transverse coste and a middle partition divide 
the face of each bothrium into about eight loculi. Of these, three pairs 
are median and two single loculi are terminal. The bothria, althougl 
undoubtedly capable of expanding broadly, have a tendency to contra ; 
and close up by the appression of the sides and ends, and this too when 
first placed in sea-water. Some of the specimens are so much contractet . 
as almost entirely to conceal the bothrial corte. None of the specime ens 
in these lots showed the posterior elongation of the head noted and | fig 
ured in my former paper. One specimen, measuring 27™ in length, vas 
not so active as the others; moreover no loculi could be alcool 
although the general appearance of the head was the same as that oF 
the others. The last segments, which were about .6™™ long and .4m™ 
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broad, were convex on the margins and bluntly rounded at the ends. 
Another specimen, 10™™ in length, had a very irregular outline, the neck 
greatly enlarged and the segments much shortened by contraction. A 
fragment, 13"™" in length, although without a head, exhibited a de- 
_ cidedly progressive motion. The segments were in a state of activity ; 
their proportions of length and breadth changing rapidly. Some of the 
segments of this fragment, when stretched out, had the shape of an 
elongated parallelogram. One, while in this position, measured .4™™ in 
length and .16™™ in breadth; when contracted it was nearly square, 
: with convex margins, and measured .3™" in length and .26"™" in 
breadth. 
_  A‘small specimen, 6"™ in length, presents some anomalies. ,The 
_ bothria are small as compared with the myzorhynchus. The latter is 
elongated, conical, smaller at apex than base. | 
When one of the normal scolices was compressed the bothria con- 
“tracted, and, so to speak, were absorbed in the head. The head was 
rather Senile and globular, while the faces of the bothria, on the side 
pof the globular head, resembled the sucking disks of Tenia. 
_ When pressure was relieved the bothria were protracted again on 
elongated pedicels, and became very variable in shape and size. When 
the bothria were thus extended the head proper was much reduced in 
size, and the pedicel of the bothria gave it a cruciform shape. 
_ The myzorhynchus was not observed to change its shape much, but it 
‘is evidently capable of changing its form. There is a farted Os 
which leads to aninclosed globular proboscis. It is probable that this 
organ is susceptible of great variation in form, but I have never ob- 
served it exhibit any other change than that which was incident to 
greater or less protrusion. 
- One peculiarity, which appears to be characteristic of this worm, 
is the cylindrical form of the anterior part of the body. The neck, or 
_jointless part of the body, is cylindrical, as are also the anterior and me- 
: ‘dian segments. The mature segments are also quite plump, but often 
irregular in outline. In all the specimens which furnished material for 
| Bthese data, the segments, with the exception of a few mature ones, are 
exceedingly regular. The margins are parallel, and the posterior edges 
project little, if any, so that the strobile for its anterior and median 
portions has an almost entire outline. The cirrus, although not pro- 
truded in any case that was brought under observation, was plainly 
‘seen asit lay coiled upinits bulb. It is slender and echinate through- 
e its entire length. 
_ Olsson figures ZH. variabile, with a rosette-like myzorhynchus, a feature 
Be that I have never observed in any of my specimens. These speci- 
om ens which I have referred to EH. variabile are also much like FH. affine 
$ 4 Olsson. I have not yet had an opportunity to examine type speci- 
mens of European species. Upon comparison with type species this— 
fo fm may prove to be specifically different from any of the closely re- 
la ied open species. 
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Body articulate. Head continuous with the body or separated bya 7 
neck. Neck merging into segmented body or separated by a constric G- 4 
tion. Bothria four opposite or in lateral or marginal pair s, faces divided 7 
into loculi by several or many transverse and one or few lon gitudinal 
muscular partitions, mounted on slender pedicels, very versatile, un- ’ 
armed, myzorhynchus none. i 

Cental apertures marginal. a 

The genus Rhinebothrium isestablished to accommodate species : 
with echeneiform bothria, but which have no terminal proboscis of any — 
kind. The presence or absence of such a complicated organ as the 
myzorhynchus of Hcheneibothrium appears to one to indicate a generic — 
difference. If this view is correct, then species like Van Beneden’s Hoh r 
enetbothrium minimum should be referred to the genus Rhinebothrium. — 


7 RHINEBOTHRIUM gen. nov. 
[‘Pivy, a rasp.) i 


. Ae 


10. Rhinebothruim flexile sp. nov. a 
[Plate v. Figs. 3-5.] a? 


Bothria four, opposite, long, slender, versatile, attached at middle 
point to head by moderately lent: nbdiodle. Face of each bothrium — 
with numerous loculi in two longitudinal rows, forty, more or less, in each | 
row. The slender, free ends of the atin very versatile, bending — 
renee i in any direction, but especially in the plane of the’ supporting | : 
pedicel and axis of the body. An apparent hinge in middle of face of ~ 
each bothrium opposite the pedicel. No head, strictly speaking, except 
what is formed by the b>thria and their parece Myzorhynchus none. — 
Neck short, cylindrical, merging imperceptible into the body. Seg- s 
ments begin near the head. First distinct segment broader than long, 
very soon becoming squarish, then longer than broad; mature segments 
Six or eight times as long as broad, subcylindical or fusiform, narrowed 
at the extremities. : 

Genital apertures marginal, about middle of segment; cirrus echi- 
nate. : 

Maximum length 16™™; length of posterior segments from 1 to 1. gem, . 
breadth .2 to .32™™. a s 

Habitat.—Trygon centrura, spiral valve, twenty-five specimens, Wood's - 
Holl, Massachusetts, August 10, 1887. a 

This species possesses some Guaactasie features which ally it with 
Van Beneden’s EH. minimum from Trygon pastinaca. This is especially — 
true in respect to the shape of the mature segments and the entire stro-— 
bile, in fact, excepting the bothria. The differences shown by the latter, 2 
however, are too profound to allow them to be referred to the same — 
genus. This difference can be readily appreciated when it is remem- 
bered that EH. minimum is characterized by having the bothria crossed _ 
by eight to ten transverse sept, while R. flexile has in the neighbor. 
hood of forty. a 
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ee found some. difficulty in ascertaining the exact number of cost 
end resulting loculi, on account of a tendency on the part of the bothria 
Eto. curl up at the free ends. The arrangement of the coste is as follows: 
4 A thick double muscular band traverses the middle of the face of each 
 bothrium from tip to tip, like the keel plank in the frame-work of a 
skiff. From this middle partition numerous ribs rise, curving outward 
and upward to unite in a thick crenulated rim, which forms the border ° 
of the bothrium. To carry out the figure of the skeleton of a skiff, the 
curving costz answer to the ribs, and the thick crenulated rim to the 
- gunwale. The cost are arranged with perfect symmetry on the two 
‘sides. I am not yet certain as to the exact number of these costa, nor 
am I certain that the number is precisely the same in every individual. 
_ LT have counted as many as were in view and estimated the number in 
- concealed and obscure parts with vafying results, viz, from thirty-two 
— to forty and upwards on a side, thus making, in round numbers, from 
' sixty to eighty loculi on the face of each bothrium. The bothria have 
' atendency to bend abruptly at the middle on a transverse hinge-like 
' line. The margins of the bothria are usually slightly notched at the ex- 
| tremities of the hinge. The head of the living worm is almost transpa- 
‘rent and the bothria are exceedingly active. On account of their trans- 
_ parency and gracefully curving outlines they are very beautiful objects. 
The pedicels were not observed to contract or lengthen appreciably, and 
‘in the preserved specimens they have changed their proportions but 
‘slightly from what they were in life. In the alcoholic specimens the 
BY edicels have about the-same diameter as the neck, or a little greater, 
and their length does not quite equal their diameter. They appear to 
| be arranged cruciformly, The bothria in the alcoholic specimens are 
variously bent. In some their free ends are turned towards the axis of 
she body and so curled up as to give the head an almost globular out- 
line. In others the bothria are turned in the opposite direction. The . 
‘pedicels, as to their origin, are like so many forks branching abruptly 
| from the apex of the neck, and the bothria are like a terminal whorl of 
‘four petiolulate leaflets at the summit of the petiole of a compound 
Jeaf. There is, therefore, scarcely anything that can be called a head, 
if the bothria and their pedicels are disregarded. The short, eylindri- 
jeal neck i is, in some cases, slightly enlarged a short Atos back of 
t, the head, | | 
In five specimens of the lot of about twenty-five there was a small 
Bod spot in the center of the neck near the base of the pedicels. There 
do not seem to_be any correlated features to distinguish these speci- 
“mens with the red spot in the neck from the others in which no red 
gPot is visible, 

The two sorts were placed in different vials at the time of collecting, 


“ae Biss 


a jut the red coloring matter is dissolved out by the alcohol, so that when 


eve r any difference between the two lots. 
; + os, A. Mis. 1383 ——49 
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The neck is crossed with fine transverse lines which, in less than <¢ 
millimeter back of the head, outline the first segments. These fot 
short distance are very short but increase in length rapidly. In 
alcoholic specimen, at the distance of 1.4™™ from the head, the segme 
are as long as broad; at a distance of 3™™ they are a little over tw 
as long as broad; about the middle of the strobile their length is 
times their breadth; the last segment is seven times as long as its grea V t 
est breadth; the seta specimen measured 14™™ and the last Seong ent 
1.4™™ in ienerh | 

The breadth of the body remains nearly uniform throughout. The ! 
posterior segments are usually rather narrow at the two extremities and 
swollen in the middle in the vicinity of the reproductive aperture. The 
dimensions of one mature segment, somewhat flattened, are: diameter 
near anterior end .16™"; diamet@r in front, at junction wale precsalll 
segment, .1™™; diameter at middle .22™™; dinthotor near posterior end 

12"; diameter at junction with suecoadins segment .08™™, 

When mature segments are placed in glycerine and studied witha a 
low magnifying power, the ovaries may be seen as two long, somewhat 
opaque bodies, lying at the posterior end of the segment, one on each L 
side of a transparent median space — extending nearly to the middle 
of the segment. a 

The reproductive aperture is marginal, about the middle of the seg: : 
ment. The cirrus was retracted in all the specimens, but it could be 
seen, together with the vas deferens, lying in a coil in the middle of the 
segment. Several large ova were observed lying loosely along “the B 
median line, from the anterior end of the segment back to the front end 
of the ovaries. These ova vary greatly in size and shape. They appear 
to be quite large in proportion to the size of the segment, and are, 
moreover, comparatively few. Measurements of average ova yielded 
the following results: .017 by .011™"; .019 by .01™™; .022 by Olle 5 
.017 by .013™". An elongated ovum esoesed 05 by Ole, anoth el 
.047 by .014™™; a pear-shaped one was .03™™ long, .014™™ in its greates 
breadth, and .008"™ in its least breadth. a 

The following nicARnsomous were obtained from living specimens ¢ 


x 


“@ 


Dimensions. —| No.1, | No.2. | No.3. | Nova 

mm. mm. | mm. 

Length .--.. 2-2-2 eee een ee cence teen ee eee cee en ene ence ene enee 7.50 | 13.50 | 16.00 

Breadth of head..-...-.--- ee SEPT ee any ere Se Pne Sio ae ee . 80 . 60 . 80 |. aa 

Deneth (of bothriiiis 25-5 scp cs an eon bane 3 ee eee oman eae L. . 60 »80'| 2: sreen a 

Breadtiof bothMitM nia. So coe peess poe oa eae ee nes See Bee pee -10 20" |: hae a 

Breadth OfneckKssc.8- «ses casas ee eee eee epee i an hte ae ee . 09 .10 . 24 

Distance to first segment.....-.. Chats Seams Vaan Sekt ek eee aes - 40 . 50 . 60 

Length of first distinct segment ..-.....-.-.-----+------ Souellp bis antony 05 . 03 . 04 

Breadth of first distinct segment ., 2... 2. ceenns tecwcncnsccearcnwree-- -10 . 16 . 26 

eng thot last segment iis 2-2 eerie eicteretereloaic eet etetareteterel socal at anatase ete ee - 20 1. 04 1. 40 

Breadth of lastserment. = ioc. 2 cca kp seke sees es Me be iee creme aae ener - 20 24 34 


Nuamber.of distinct serments, 22.5 Se sieees cco dace eerie aeons 21 34 40 
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 Nos.1 and 2 had the red pigment spot in the neck; Nos. 3 and 4 
_ were without any red coloring matter in the neck ; Nos. 1 and 3 were 
- somewhat flattened under the compressor; Nos. 2 and 4 were not com- 
4 pressed ; in No. 2 the neck immediately behind the bothria was slightly 
- swollen and measured .2™™ in diameter, while beyond the swollen point 
_ its diameter was as given above ; inthe same specimen the fifth segment 
from the end was .88™™ in length; in No. 4 there were twelve mature | 
4 segments. All the mature segments were thickest in the middle and 
_ tapered towards both ends. 

The vessels of the water-vascular system are very distinct in the liv- 
4 ing specimens ; they could be traced from the anterior part of the body, 
q where they lie near the margins, through each pedicel to the bothria. 
_ Hach pedicel contains two vessels, one of which communicates with one 
: of the marginal vessels of the neck and the other is continuous with 
one of the vessels in the diagonally opposite pedicel; these vessels are 
all sinuous. Strong bands of longitudinal muscles run from the neck 
into the pedicels and to the bothria. As each, of the numerous loculi 
q acts as an independent cupping-disk, their combined action must enable 
_ the parasite to adhere with considerable power to the mucous mem- 
' brane of its host. Thecirrus, although retracted in every case, was seen 
4 in sections of a segment to ve covered with spines; the cirrus appears 
- to be slender and the spines are minute. 

| q In size of strobile, shape of segments, size of ova and echinate cirrus, 
| R. flexile agrees with Van Beneden’s EZ. minimum. There was nota sin- 
- gle individual in the lot of twenty-five specimens, however, whose both- 
| ria agree with HZ. minimum. 


11. Rhinebothrium cancellatum sp. nov. 


[ Cancellatus, latticed. ] 
[Plate v, Figs. 6-8. ] 


_ Head with four lateral bothria, which are elliptical and mounted on 
short pedicels; faces of bothria with about twenty-one loculi arranged 
- somewhat trilineally ; anterior margins of bothria free, slightly project- 
| ing, posterior margins appressed, neck broad and flat at base of bothria, 
~ somewhat constricted behind head, and almost immediately crossed by 
i : fine, closely-crowded, transverse lines ; distinct segments make their ap- 
a pearance 1™™ or less back of head; the segments — are much broader 


a a the margins, so that the Siar ctial outline of the éteatiie’ is crenulate ; 
_ the chain of posterior segments is rather moniliform; the anterior and 
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length, 25™™; breadth, 1 to 1.5™™; genital apertures tetetnet cirrus 
echinate. 4 
Habitat.—Rhinoptera quadriloba; spiral valve; three specimens; 
Wood’s Holl, Massachusetts, July 20, 1887. 
The three specimens which furnish the data for the present descrip. 
tion were found-in the posterior fold of the spiral valve of the cow- — 
nosed ray (Rhinoptera quadriloba). : 
When first placed in sea-water they were rather active. The ex- 
tended bothria gave the head somewhat the appearance of a peltate 
leaf. The face of each bothrium is divided into twenty-one pits or loculi. — 
The arrangement of these loculi in every case in the living specimens — 
appeared to be definite and the number constant. There is first a ~ 
longitudinal row of five comparatively large loculi, occupying the mid- 
dle line of the bothrium; then a small pit at each end, and seven pits — 
on each side, making twenty-one in all. The loculi are larger towards ~ 
the posterior end of the bothria than they are in front. In alcoholic — 
specimens the edges of the bothria are curled inwards so that it is not | 
always easy to count the exact number of loculi. The characteristic 
appearance of a circle of about sixteen loculi around the circumference — 
of the bothrium and a longitudinal row of five at the bottom of the face — 
of the bothrium can be made out in most cases. In one of the speci-— 
mens, when cleared up in oil of cloves, there appeared to be eighteen — 
loculi around the border, which, together with the five central ones, 
would make twenty-three instead of twenty-one. From this circum-— 
stance I am therefore as yet in some doubt as to whether the number ~ 
of loculi is always constant. The ribs which outline the loculi are thick 
and muscular and give to the margins of the bothria a crenulate out- 7| 
line. The pedicels are very short and thick. The bothria are lateral, 7 | 
their posterior ends rather thick and slightly flaring. In consequence 
of this the head of alcoholic specimens 1s sagittate in marginal, squarish@| 
in lateral view. In the living worm, when at rest, the bothria are 
elliptical. 1 
The first segments begin as fine transverse wrinkles. In one — 
men the first distinct segments began about 1™™ back of the head and 
were .03™" long and .4™" broad. What appears to be a characteristic 
of the species is the occurrence at short intervals of very distinct trans- 
verse lines which divide the body into pseudo segments. These upon } 
superficial examination might be mistaken for true segments. When 
examined carefully, however, they are seen to be made up in each casé 
_of a number of true segments. In one specimen the first of these trans-_ 
verse lines appeared 3.2™™ back of the head, the next 3.8™™, and follow= | 
ing this two others 5 and 7™, respectively, from the head. These pseudo- 
segments are formed in some cases by the natural division between two 
segments becoming very distinct, in others by an entire segment be: 
coming thin and transparent. 
Following are the measurements, in millimeters, of aliving specimen | 
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£03.; breadth of median eects? 12 idiom ole Reaper ibnath of 

_ posterior segments, .13; breadth, .8. 

7 In the above Siceihen there was a constriction behind the head .28™™ 
in diameter, while immediately behind the constriction the neck was 
-.46™™ in diameter. Near the posterior end of the strobile there was an 
enlargement due to contraction, which was 1.1" in diameter. In an- 

q other specimen, 20" in length, the first segment began less than 1™™ 
- from the head, where they were .8™™ broad and .05"™ long. The median 
"segments were 1.4™ broad and .1™" long. The posterior segments 
were narrower, breadth, .44™", length, .46™", with rounded angles, 
- the strobile here being mie kat moniliform. 

The vessels of the water-vascular system were quite evident in the 

_ living specimens, both in the body and the bothria. One set of longi- 

- tudinal vessels, consisting of a single vessel near each margin, was pe- 

 culiar in that each vessel was quite irregular, swelling out into suboval 

enlargements and giving off short lateral branches at intervals. These 

“nay be nervous vessels. 

_ When the specimens were placed in alcohol the longest of the three 

contracted until it was shorter than the others. 

- Anatomy of the segments and bothria.—A few of the posterior segments 

_ of one specimen were stained with carmine and cut into longitudinal see- 

tions. The segments all proved to be immature, and consequently only 

“a comparatively few points in their anatomy could be made out. 

_ The outer coat of the muscular wall is composed of two layers of 

finely fibrous tissue, an outer layer of circular, and an inner of longitu- 

‘dinal fibers. In sections these two sorts cross each other at right an- 

gles, forming a net-work with.rectangular meshes. Beneath the outer 

fibrous layers is a thick layer of densely granular tissue. The granules 
stain deeply with carmine, and are from .003 to .006™™ in diameter. 

‘Beneath the granular layer is a layer of longitudinal muscle fibers. 

"These are larger than the fibers in the outer longitudinal layer, and 

arranged in straight, parallel fascicles, which are from .0025 to 

-.005™™ broad and .0025™ apart. 

2. "The most prominent organ in these segments is the cirrus and its 

Sheath. In all cases the former was retracted. The external opening 

of the cirrus is at the margin near the anterior edge of the segment. 

E The sheath, with the inverted cirrus, extends a little past the middle 

e of the segment. The cirrus when extruded must be therefore rela- 

_ tively quite long. The sheath enlarges towards the center of the seg- 

“ment , Where its diameter nearly equals the length of the segment. 

The fenath of one was .28™™; its diameter at base .027™™. The cirrus 

: Reroushout all: its length is thickly beset with spines. The spines at 

he base are much longer and stouter than those along the middle and 

theapex. Someof the basal spines were .008"™ in length, and .003™™ 
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broad at base. They are straight, with sharply recurved and hooked 
extremities. a 
I have not yet suceeeded in making out the other genital organs 
with entire certainty. The sectious show near one of the lateral faces — 
a number of irregular masses, which, from their striated appearance 
and absence of stained nuclei, I suspect to represent the convoluted 
vas deferens. Toward the interior of the segments these give place 
to irregular granular bodies from .02 to .04™" in diameter, which fill 
the interior of thesegment around the muscular cirrus sheath. These 
bodies evidently represent the spermatic capsules of the testes. I find 
no traces of even the beginning of female genitalia in these segments. 
Transverse sections of the head show that the loculi are formed by a 
dense layer of parallel radiating fibers, which is very sharply defined 
from the deeper tissue of the bothria. This layer is about .05™™ thick 
at the bottoms of the loculi, but is somewhat thinner at the edges. 
It appears to consist of columnar epithelium. Where two loculi join, 
this layer of radiating fibers in each rises to form the separating costa. 
The transverse section-of a costa therefore shows it to be composed of 
two layers which are confluent at the outer edge. This radiate fibrous 
tissue contains a few scattered granules, which, although very small, 
in several instances proved to be distinctly nucleated. The radiating 
fibers of the bothria themselves originate from a thin layer of fine | 
fibers, which in many places seems to have separated from the tissue 
beneath, but which, in normal position, rests on a layer of coarse longi-- 
tudinal fibers in the center of the bothria. Towards the edges of the | 
bothria the coarse longitudinal fibers disappear and the layer of radia- 
ting fibers is succeeded by the outer granular tissue of the head, in 
which there are a good many longitudinal fibers. 
Four principal vessels are cut by these cross-sections. Of these, two 
lie near the center of the head and are .015™™ and .02™™ in diameter, 
near the middle of the length of the head. The others are larger, ob- / 
long, and are situated near the margins. Near the middle of the head 
the inside diameters of one of the marginal tubes were .025 and .016™™, 
the outside diameters .032 and .038™". These dimensions are some- 
what exaggerated since the sections were carried a little obliqaai 
through the head. 
Transverse sections of the neck reveal the same alternation of mus- S- 
cular layers as noticed in the segment. The fascicles of the thick layer 
of longitudinal muscles are oblong in section and are disposed radially 
around the central space. This layer is interrupted for a short distance 
at the margins, where the granular central space is continuous with the | 
granular layer, outside the fascicular cg : 
In some sections there are three, inothers there appear to be four, 
vessels near the margins. Two of these are larger than the others. 
The outer one of these two, that is, the one nearer the margin, has a 
definite limiting wall, while the other is more irregular in outline and 
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3 in places contains a fine granular substance. The latter vessel I take 
- torepresent the irregular longitudinal marginal vessel noticed in the 
q living specimens, and which may be a nervous vessel. 

In sections of the head the bottoms of the faces of a marginal pair of 
4 - bothria lie very close together. Theinner core of the head is thus very 
4 narrow, and composed mainly of coarse longitudinal fibers, with an inner | 
_ granular core in which lie the aquiferous vessels. This species appears 
to be near Echeneibothrium tumidulum Rudolphi.* 

s The published descriptions of EH. tumidulum, however, agree, in the 
_ main, in saying that the first segments are extremely long and narrow, 
~ and that the bothria are divided into loculi by transverse cost and a 
median partition. 

; The former of these differences mi ght be reconciled by supposing that 
_ the pseudo-segments of &. cancellatum have been taken for true seg- 
- ments by former describers. 

| The difference between the bothria of R. cancellatum and EF. tumidulum 
~ is too profound to admit of reconciliation. No median row of loculi is 
_ shown in any of the published figures of H. tumidulum that I have seen, 
a while in R&. cancellatum it is very evident and could not possibly be mis- 
_ taken for a median partition. 


12. Rhinebothrium longicolle sp. nov. 
[Plate vi, Figs. 1-4. ] 


_ Bothria four, marginal, linear-oblong, attached at middle point by 
_ short pedicels, ends free, margins crenulate, faces boat-shaped, deeply 
_ concave from side to side or with edges appressed, divided into loculi 
_by about twenty-four transverse costs and a median partition, very 
_ versatile. Neck long, slender, smooth, cylindrical, rounded posteriorly 
and separated from the body by a constriction. Body behind constric- 
_ tion a little smaller than base of neck, at first cylindrical and crossed by 
~ minute transverse lines which soon give rise to distinct segments. Seg- 
_ ments at first very short, increasing in length uniformly, near poste- 
rior end as long as broad with posterior edge very slightly overlapping 
- succeeding segment. Posterior segment elongated or, if contracted, 
a with very convex margins. 

r Genital apertures marginal, male and female approximate. Length, 
28mm ; ; breadth, .6™™. 

_ Babitad. —Myliobatis freminvillei, spiral valve ; two specimens. Wood's 
F Holl, Massachusetts, August 5, 1887. 

This description is based on two specimens from the spiral valve of 
the sharp-nosed ray (Myliobatis freminvillei), The stomach of the host 
was empty and there were no other parasites found. 


a * Bothriocephalus tumidulus Rud., B. Echeneis Leuckart, Petalocephalus tumidulus 
® Van Lith de Jeude, Tetrabothrium tumidulum Rud. Dies, and Lcheneibothrium tumidu- 
| lum Beneden, Dies. 
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Following are the measurements of a living specimen : Sie 
Millimeters pe 
Leng cence ss eg ales eae esas ee we ee meee eee ee eee 28. 00 
Leneth of bobthtia: i227. oe cease ieee se See ee eee 2. 00 
Breadth of bethria, middle. 2 Slo ve pec = Sees eee ee 220 
Diameter of neck near heads: soe eset caren ee eeeen ee .16 
Diameter of neck at basa ss22h54-5 cave i ac tow aca ee tae eee . 32 
Diameter of constriction between neck and body.....-.--..--. 418 
hength of nerlcs cee, s cane ees eee ee PN Birt Piper bo 7.60 
Length of first distinct sesmpnts. << .2. Saco. ot es ea serene . 03 
Breadth of first distinct segments.........---------.0-------- - 40 
Length of median segments ....-.--- wee ge cess reste Cea TK - 20 
Breadth ef median se@ments; 52. 4.025.520 900 Sap ee tae ee . 60 
Length of posterior sepnionts..o.\..2-4-42-254b 2.24 seas 1. 00 a 
Breadth of posterior segments. .....0.-- 22+ .do-c eis eclee epee ee . 40 be 


Measurements of median and posterior segments were made with dif. 
ficulty on account of the incessant and active movements of con: e 
traction and expansion of those parts. The bothria, likewise, were in 
constant motion and exact measurements of them could not be 
obtained. The measurements given above are, however, approxi-— 
mately correct. In the living worm in sea-water the bothria and_ 
pedicels are yellowish white, the neck and head between the bothria, — 
bluish white, anterior segments yellowish white, remaining segments — 
yellowish white at center with bluish white border along each margin. — 
The bothria were exceedingly active and they changed their position — 
constantly. The ends of the bothria being free and the whole organ — 
turning easily on its pedicels as on a pivot, it is therefore possible for 
an infinite number of positions to be assumed. While the resting 7 
position of a bothrium is that in which its long axis is parallel with the 
axis of the body, it is occasionally thrown forward and turned so as to — 
lie across the top of the head at right angles to the longitudinal axis— 
of the head. The ends of the bothria sometimes turn towards each other, — 
sometimes they arereflexed. These movements and the resulting posi- — 
tions are all exceedingly graceful. The diameter of a pedicel, although 
variable in life, is about, .36™™ and the thickness of a bothrium near the ~ 
pedicel about the same, .36™™. When one of the specimens was put in 
fresh water the bothria became arcuate, their ends being reflexed, while 
the margins of the boat-shaped faces were closely appressed. The epi- 
dermis of the body also became loosened and in places was detached. 

In fresh water and in alcohol the head and neck contract but little 
while the body contracts very much. In the alcoholic specimens the 
ends of the bothria are flexed so that the head is nearly globular. | 

The long, cylindrical neck of the living worm, when viewed with ~| 
transmitted light, was seen to be traversed by a dark central line and | 
by many wavy or crinkled longitudinal fibers. When moderately mag: | 
nified, the dark central line appeared to lie between two inclosing dark 
lines, aS if ina tube. The neck, while very flexible and often changing 
its position, was not observed to contract or expand. : 

One of the specimens has a crenulated marginal outline to the pos 
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a terior part of the body on account of the convex. margins of the seg- 
ments. In the other specimen the margins of the segments are not 
convex. The latter specimen is not so long as the other and the pos- 
terior segments do not correspond in their degree of development. 

The water vascular system was plainly visible in the living specimens 
as rather large sinuous vessels lying a little way from each margin. 

The segments are rather thick and crossed by very fine transverse 
lines, so that the margins of the segments when sufficiently magnified 
are finely crenulate. The posterior end of the last segment in one of 
the specimens was concave and appeared to have a fluted border. 
These last two features are doubtless due to the superficial layer of cir. 
cular and the deeper layer of longitudinal muscles. The body, from 
the constriction which separates it from the neck, to the posterior seg- 
ments, was, in life, very contractile, and was constantly shortening and 
elongating itself. 

The genital apertures are marginal and situated about the middle 
of the segment. The vagina opens immediately in front of the cirrus. 
The two organs have a common external cloaca. Ova were observed 
escaping from the middle of a margin of one segment and from the an- 
terior edge of another, in a specimen which was somewhat flattened 
under a compressor. Each ovum consisted of a hyaline envelope in- 
closing a granular mass. The dimensions of. these living ova are: 
_ diameter of outer hyaline envelope .0279"™" ; diameter of inner granular 
' part .0203™™. 

In the alcoholic specimens these ova have undergone considerable 
modification. The hyaline envelope has, in most cases, collapsed and 
adheres to the granular interior as a closely investing membrane. This 
_ investing membrane has in most cases a very irregular outline, It has 
- the appearance of sending out radial prolongations which are often as 
_ long as the diameter of the granular mass. In a very few cases the 
_ hyaline envelope is but little contracted. The diameters of the ova, 
4 with collapsed investing membrane, vary from .008 to .014™™. The 
_ greatest diameter of an ovum with an unbroken envelope was .022™, 
the diameter of its granular contents being .016™". The latter is deeply 
stained with carmine. These ova are not free but are in a loose cluster 
which is held together and attached to the segment by fine interlacing 
hair-like fibers. 

_ _ The cirrus is long and slender, and, so far as observed, without spines. 
_ Anatomy of posterior segments.—Thin sections were made of two seg- 
ments from near the posterior end of one of the specimens. The cuti- 
- icle at the margins had disappeared in some places, in others it still 
adhered and presented a brokenly serrate outline. Beneath the cu- 
ticular layer is a thin coat of fine muscular fibers, consisting of an 
_ outer layer of circular and an inner of longitudinal fibers. This is un- 
 derlaid by a coarse granular layer, and this again by a layer of coarse 
3 longitudinal fibers. The latter present a very peculiar appearance. 
_ They are surrounded by granular tissue, while many of them are char- 
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acterized by successive enlargements, so as to have a decidedly monili- : 
form outline. The segments from which these sections were made were 3 
constricted at the extremities and bulging in the middle. The longitu- 4 
dinal fibers conformed to this subspherical shape, being straight inthe — 
vicinity of the median line and curving towards the margins. | 

The cirrus in these sections is seen to be long and slender and to lie — 


in many convolutions within a cylindrical sheath which extends at least s 


to the middle of the segment. The center of the segment is filled with a 
_ large, coarse granular masses, the spermatic capsules of the testis. 


The ovary is a folded or crumpled glandular organ and lies near the 4 


posterioredge. In the middle of the ovary, in two of the sections, there 
was a circular body, like a rosette, which is probably the shell gland. 
A convoluted sinuous tube extends from the ovary along the median 
line. It was traced nearly to the base of the cirrus sheath where it was 
lost. It is probably the vagina, which in living specimens was seen 
to open immediately in front of the cirrus, but which was not evident 
in these sections. These sections did not contain any ova. The speci- — 
men from which the sectioned segments were taken was en im: 
mature. . 
The mature segments are converted into mere cases for containing — 
ova. Apparently all the tissue of the inner part of the segment, except _ 
that which contributes to the formation of ova, is converted into fine 


fibrous tissue which escapes from the ruptured segments along with — | 


the ova and serves to bind them together into loose clusters. Large 
convoluted masses of very fine fibrous tissue were abundant in the 
mature segments. 

SPONGIOBOTHRIUM Linton. 


Characters emended.—Body articulate, tanizform. Head separated 
from body by neck. Bothria four, in lateral pairs, pediceled, with crisp- 
folded or auriculate edges, which are crenulate and the auriculate flaps 
finely costate on account of a marginal row of loculi with muscular bor- 
ders; unarmed and without transverse cost on face. No myzorhyn- — 
chus, no supplemental disks. Genital apertures marginal. 

The crisp-folded edges of the bothria produce an effect which suggests 
Leuckart’s Bothriocephalus flos (Anthobothrium auriculatum var. centifo- — 
lium Dies.) The costate flaps suggest relationship to Rhinebothrium. 

The bothria are not opposite in the sense of being cruciformly ar- 
ranged, as might be inferred from the original description, but are in 
lateral pairs, each being, in fact, the termination of an ee sania | im- 
mobile pedicel. 


13. Spongiobothrium variabile Linton. 
Report of U.S. Fish Commission for 1886, pp. 462-464, Plate 0, figs. 13-19. 


Specific characters emended.—Head broad, appressed. Bothria four — 
pediceled, fan-shaped, in lateral pairs, their faces and margins with — 
numerous frill-like lobes which are sometimes gathered into a more or — 


\ 
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~ less compact mass of crisp folds, sometimes expanded into long, curved 

- auriculate or leaf-like flaps. Borders of bothria with a row of small 
loculi which give a crenulate outline to margins and a costate appear- 
ance to the auriculate flaps. Behind the bothria the head is quadrato- 
pyramidal tapering posteriorly, prolonged anteriorly into the pedicels 
of the bothria. Neck short. First segments short and crowded, me- 
dium and posterior segment squarish or elongated, according to state 
of contraction. Free proglottides four to eight times as long as broad, 
with irregular outlines. 

Genital apertures, male and female approximate, in a marginal de- 
pression about the posterior third. - Maximum length 90™™, 

Habitat.—Trygon centrura, spiral valve, August, 1884, July 29, 1886 ; 
four specimens on each occasion. Wood’s Holl, Massachusetts. 

I append the following additional data obtained from a lot of speei- 
mens collected July 29, 1886. 

The specimens in this lot measured, while living, 66, 74, 82, and 90™™ 
respectively. The bothriaof all were finely frilled on the edges. The head 
of one of the specimen measured 2™" in breadth and 1.15™™" in thick- 
ness. The free proglottides, which accompanied these specimens, were 
quite active and exceedingly changeable in form. Their usual shape 
was elongated with the anterior end contracted into a kind of knob. 
The greater number of these proglottides while they were yet in the 
water and active burst open on one of the lateral faces. From the lat- 
aral apertures thus formed, ova and a part of the genitalia were forced 
out. The latter remained protruding from the lateral aperture as an 
ivory-white, cotton-like mass. The cirrus, which was protruded in 
many cases, is very long and slender. 

The living ova were comparatively large. Each one consisted of a 
transparent globular pellicle, within which were from three to five gran- 
ular masses, which seemed to be nuclei undergoing normal develop- 
ment. The diameter of a single ovum was .18™". The diameter of a 
single granular mass .02™™, 

A re-examination of the mature segments with the aid of thin see- 
tions enables me to add the following data regarding the anatomy. The 
convoluted mass of tubes in the center of the posterior segments ap- 
pears densely striated in a section stained with carmine. It is evi- 

dently the vas deferens crowded with spermatozoa. In the anterior 
part of the section there are numerous circular patches of granu- 
lar and striated tissue. The large, globular granular masses which 
fill the anterior two-thirds of the median segments are evidently the 
Spermatic capsules of the testes. The cirrus is long and densely cov- 
ered with spines, which appear to be easily removed from the protruded 
_ organ. The spines at the base of the cirrus are relatively long, rather 
slender, nearly straight, slightly recurved at the slender point and have 
a Short basal articulation. Length of spine at base of cirrus, in one case 
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Sia’ with diameter at base .003™"; in another case, length of spines” 

22™™, length of basal part .002™", diameter .0027 to .0036"™, _ ¥ aa 

ae ‘cae is a narrow, much eonrdieied tube which originates pe. 
tween the two lobes of the ovary, in the posterior part of the segment. — 
It follows the median line to a point on a level with the cirrus bulb, 
where it turns abruptly towards the margin to open immediately in — 
front of the cirrus. Immediately in front of the inner end of the cirrus — 
bulb it enlarges suddenly into a vaginal sinus. This vaginal enlarge. _ 
ment, in one section, was .2™™ in length and .04™™ wide at widest — 
part. .The beginning of the narrow part appears to be lined with minute 
bristles. A few loose spines of the cirrus were observed in the vaginal 
sinus. These may have been carried over from the base of the cirrus, 
which lies near by, by the knife, or they may have become detached 
from a cirrus during copulation before the specimen was killed. 

In the free proglottides with ripe ova, there is a large oval aperture 
on one of the lateral faces for the escape of ova. One of these oval 
apertures measured .4 and .3™" in its two diameters. In these ripe — 
proglottides the ova fill up almost the entire interior. The proglottides — 
are in fact converted into mere sacs containing ova. In the alcoholic — 
specimens the ova are small, granular, with a thin, irregular, and col- 
lapsed investing membrane. The diameter of the granular partis .02™™. 
The ovaries are elongated oval organs occupying the posterior third of — 
the segment, extending from the posterior end of the segment almost to _ 
the cirrus bulb. 3 

The costate appearance of some of the prolongations of the edges of 
the bothria, which was alluded to and figured in the original account 
of this species, was not properly understood when the original deserip- _ 
tion was written. It is to be accounted for, I think, in this way: When ~ 
the border of a bothrium is prolonged, the prolongation will, of course, 
be bordered by the marginal row of loculi. As a prolongation becomes 
narrower, it is at the expense of that part which lies within the marginal 
loculi. In very narrow prolongations the row of loculi on opposite sides 
of the prolongation become approximated on either side of a line which 
is made up of the inner edges of the two rows of loculi. Suchaflap — 
when flattened out looks something like a linear pinnate leaf with a 
prominent midrib. 

In this lot of specimens, as in the lot, which furnished the basis of my 
former description, there are two varieties. In one the anterior and 
median segments are uniformly broader than long, becoming squarish 
toward the posterior end, the margins of the strobile crenulate. Inu the — 
other the segments soon become longer than broad, slender with par- — 
allel margins, the strobile filiform with entire margins. These two — 
forms are figured in my former paper. They probably arise from dit- 
ferent states of contraction, but it is somewhat singular that each small 
lot should furnish ae of these two distinct forms. 
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DISCOCEPHALUM* gen. nov. | 
[ Aiokxoc, a quoit. | 


Body articulate tenieform. Head composed of two parts. The 
__ anterior part a muscular disk, which is entire or notched at the edge. 
_ The posterior part (neck), short, globose, with an inflated or corrugated 
surface. Neck (unsegmented part of body) much narrower than head 
continuous with the body. Nosupplemental disks. Genital apertures 
. marginal. | : 

: This genus is established to accommodate some peculiar cestoids from 
the spiral valve of the dusky shark (Carcharias obscurus.) 

No indication of true bothria nor of supplemental disks was found” 
either in the living specimens or in preserved specimens made trans- 
parent with glycerine or oil of cloves ; nor could any such indication 
___ be found in a series of sections of the head. | 
4 On account of the small amount of material and the unsatisfactory 
‘ results of my study of it, | have determined to put this genus in the 

family Tetrabothriide for the present. If my interpretation of the 
homologies of this form is correct, it should be put in a new family, for 
which the term Gamobothriide, also suggested for the problematic 
genera Lecanicephalum and Tylocephalum, would be fitting. 


14. Discocephalum pileatum gen. et sp. nov. 
[Plate x, figs. 1-7.] 


Head, a transversely-flattened apical disk, entire, or with a single lat- 
eral notch, followed by a much smaller, globular, inflated, cervical mass, 
with botryoidal or corrugated surface, yellowish in color, and sepa- 
_ rated from the apical disk by a narrow, orange-colored band, unseg- 
mented part of body narrower than head merging into segmented body. 
_ Anterior segments very short, much crowded; subsequent segments 
longer than broad; mature segments irregularly squarish, very change- 
able in living specimen. Strobile flat, increasing in breadth uniformly 
to the beginning of mature segments, beyond which point it is some- 
what narrower. 

& Genital apertures marginal a little in front of middle, male and 
_ female approximate. Cirrus long and slender, vagina opening in front 
of cirrus. ee 

ig Length, maximum 530™ ; diameter of anterior disk 3 to 5™™; great- 
est breadth of body 3 to 5™., 

|. Habitat.—Carcharias obscurus, spiral valve. Wood’s Holl, Massachu- 
setts, July 19, 1886. One adult, three young. 
In the single lot of specimens which furnishes the data for this 
_ description there are two distinct varieties. 


* This genus is put provisionally in the family Tetrabothriide, 
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They may be described briefly as follows: | | a ee 
Var. a.—Apical disk nearly or quite entire. Of this variety there a 
were two specimens; one adult with ripe segments, and which, while — 
living, measures 530™ in length, diameters of anterior disk 3 and 3.5™ _ 
respectively ; another, a young specimen, measuring in alcohol 40™ in — 
length, diameters of anterior disk 2.1 and 2.2™™ respectively. a 
Var. 6.—Apical disk large, with profound lateral notch. Of this va- — 
riety there were two specimens which did not differ much in size. One — 
_of them while living measured 75™ in length, diameters of anterior — 
dise 4.5 and 5™™ respectively. ! a 
The following measurements of the adult specimen were obtained — 
while it was yet living: 


Milimeters. 
Length: of specimen: ) 222.2 Gses-cco2 aoe on ere Spee eee 530, 00 
Marginal diameter of Gs Sk aie Niaeeraes meee Bee ee a ee eae ene 3.00 
Lateral diameter of disk “4,22 ....2cLde estan vee ow eee eeeee 3.00 
Thickness of disk (2. cece e A Soe ese eipeaeie ese eeee nae 1.25 
Diameter of cervied) mages. is. 65s Vb seke pack ene eee 2.00 
Breadth of unsegmented part of body......--......-.----..- 1.12 
Greatest breadth of body, 115™™ from head.......-.........- 5.00 
Length of segments, 115™™ from head .......-.-.. ..--.. «---- 1.00 
Length:of posterior segments oie. el ei ce ek ence Dee eee 2.45. 
Dreadth.of posterior sepments o2. 226 52-2. oe ew eee Os cere 3.25 
donger ‘diameter of ovat... soko tt oe Seen hs 0.11 
Shorter diameter-of ova i 2. sel wows Tobey Bee eee 0.08 


The dimensions of the posterior segments are approximate, the seg- 
ments themselves being quite variable. , 

These parasites were found in July, 1886, attached to the mucous 
membrane of the spiral valve of a dusky shark (Carcharias obscurus). 
When found they were firmly attached, the flat anterior disk being en- 
tirely embedded in the mucous membrane of the host. The only part — 
of the head that was visible was the yellow, globular, inflated mass, — 
behind the disk. When the worms were removed, which was effected, — 
in each case, with some difficulty, a flat pit with a narrow opening was 
left in the mucous membrane. 4 

‘That part which I have interpreted as the head is a muscular, com- — 
pact, transversely flattened, terminal disk, which, in the adult and one ~ 
of the smaller specimens (var. a), is Slightly convex in front and con- 
cave behind, with bluntly rounded entire edges. In the larger speci- — 
men there was a very faint indication of a lateral notch on the edge of — 
the disk. In these specimens there was no tendency to appress the 
sides of the disk. The head, in fact, resembled in shape a cloth-covered 
coat button, in which the disk represented the flat, exposed part of the 
button and the inflated cervical mass that part of the button by which — 
it is fastened to the coat. In the alcoholic specimens the disk of var. a — 
is convex and yellowish-white above, flat and ashy gray below. On 
the under side there are three or four radial slits, which are probably — 
cracks in the cuticle, due to the effect of the preservative. 
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In the two remaining specimens (var. /) there is a decided notch on 


the edge of the apical disk. This notch is opposite a lateral face of the 


strobile. In one of the specimens the sides of the disk which are oppo- 
site the margins of the strobile are appressed. The apical ridge thus 
formed was concave in front, so that the disk was shaped like a saddle. 
Tn this case the notch was at one end of the apical ridge. In the other 


specimen the sides of the disk which are opposite the lateral faces of 


the strobile are appressed. The notch in this latter case is on one of — 
the appressed sides of the disk. The disk in var. / is both relatively 
and absolutely larger than those of var. a. 

With the exception of a tendency to appress the edges of the disk, 
which movement was accomplished slowly, no motions, either locomo- 
tile or those of dilatation or contraction, were observed in the disks of 
the living specimens. 

Immediately behind the broad disk there is a constriction which in 
the living worm is marked by a narrow orange-colored band. Behind 
this the neck expands into a globular mass, yellowish in color and with 
a corrugated or fluffy surface. It is much smaller than the anterior 
disk, and appears to be made up of anumber of inflated folds. This part 
was not observed to change its shape during life; its surface remained 
pretty uniformly corrugated. The alcoholic specimens show some ir- 
regularity, in that some of the inflated folds are much larger than 
others. 

There was no indication of either bothria or auxiliary acetabula on 
either the disk or the cervical mass, although the latter, as a whole, 
much resembled the head of a Phyllobothrium in a highly contracted 
condition. 

The body in the adult specimen (var. «), immediately after emerging 


from the cervical mass, increases slightly in breadth, although still 


quite narrow. Transverse strive begin a short distance back of the 
head. The anterior segments are closely crowded together and several 
times as broad as long. The median segments are rectangular and three 
times as long as broad. The posterior segments are irregularly squar- 
ish: In the living worm the posterior segments change their shape so 


incessantly that it is difficult to make measurements. The strobile is 


flat and increases in breadth regularly from immediately behind the 


_ head to the first mature segments, from which point the breadth some- 


what decreases. The mature segments are squarish, usually broader 
than long, but quite variable. Near the posterior end there is a tendency 


_ towards elongation, so that some segments occur which are longer than 


broad; others are elongated posteriorly, the posterior end becoming 
appressed and narrower than the anterior. 

The posterior end of the mature segments are, in alcohol, dark colored 
on account of the ova. There is also a longitudinal dehiscent opening 


along the median line. 


The aperture of the male genital organ is easily seen to be marginal, 
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usually a little in front of the middle point. The cirrus is very long 
and, so far as could be made out, is smooth. In order to determine the | 
exact position of the vagina it was necessary to make an examination — 
of thin sections. e 

One of the two specimens of var. , after having lain for twenGn four — 
hours in sea-water, measured 75™" in length. For the first 35™™ the © 
segments were much crowded and several times as broad as long. Thea 
posterior half consisted of segments about as long as broad. The ex- 
treme posterior segments were a little.longer than broad. The pos- 7 
terior half of the body was much narrower than the antero-median part. — 

Following are measurements of the living specimens var. /. Length — 4 
75™™; lateral breadth of disk, 5™™; mar ginal breadth of disk, 4.5™™; thick- 
ness of disk, 1.1™™; diameter of cervical mass, 2.1™™; lenatln Lous E. 
breadth of body Sees Ae behind head, 1.15™™; thickness at semem 
point, .35™" ; greatest breadth of body, 2.45™"; length of posterior Rees 
ments, 1.4"; breadth of posterior segments, 1. gum, ; 

The Pirate, particularly inthe vicinity of the median segments, was 4 
very active and constantly changing its shape by alternate contraction — 
and expansion. 

The smaller specimen of var. a was not measured while living, but as 
an alcoholic specimen, measured 40™™ in length; the two diameters of 
the disk 2.1™ and 2.2™™ , respectively; thickness of disk, .96™™ ; diameter 
of cervical mass, .86™"; length of cervical mass, .44™™, 

This specimen exhibited a phenomenon in the anterior part of the 
body, which, if not the result of mutilation, isa curious abnormal freak. — 
For a distanpe of about 16™ back of the fan beginning at the base of : 
the cervical mass, the body is double. It appears to be double atthe — 
point where it leaves the head and where inclosed by the rutile: like 
folds of the base of the organ. 

A few small, slender, fusiform free segments were found associated with — 
these worms, of which they were at first taken to be the mature pro- | 
glottides. They were about 3™™ long and 1™™ broad. After a careful — 
examination of these segments I find that they do not belong to the : 
mature strobile, and I am disposed to regard them as belonging to soni 4 
other cestod. 

It is worthy of note that no parasites were obtained from this sharia | 
except the four individuals mentioned in this description, and these free — 
segments, eight or ten in number.. The only parts of the shark that 
were brought into the laboratory were the head and viscera. They were — 
then identified as belonging to a specimen of Carcharias obscurus. Lam ~— 
almost tempted now to doubt the validity of the identification, since ihe 
parasites are so very different from what J have been accustomed to- 
find in C. obscurus. 

The cervical mass in the adult specimen was not so distinctly yellow 
as in the others, moreover the anterior part of the body, immediately — 
behind it, exhibited a faint pinkish tinge, a feature which was not ob- q 
served in the others. a 
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Structure of head and neck.—A section was made through the anterior 


disk and carried back through the cervical mass into the anterior part 
of the body. The latter enters the cervical mass from behind and at 


first seems to be independent of it, being surrounded by the posterior 
frill-like lobes of that organ within the cervical mass. The anterior part 
of the body is seen to enlarge into a kind of central core, which in part, 
at least, is continuous with the anterior disk, and into which it expands. 

The cervical mass while in great measure free from the anterior disk 


and the inner core, is in reality intimately connected with both. The 


disk is composed of very densely compacted muscular fibers near the 


exterior, with a somewhat looser texture in the central portions. The 


dense tissue of the exterior can be traced back into the core or central 
part of the cervex. A line of demarkation can be distinguished be- 
tween the disk and the anterior part of the core, on the one hand, and 


the crisp folds of the cervex on the other, while at the posterior part of 


the core no such line of demarkation exists between it and the cervex. 
Longitidinal muscular fibers from the anterior part of the body con- 
tinue into the central core, thence some radiate into the frill-like folds 


of the cervex, while others continue into the anterior disk, where they 


diverge in all directions to form the latter organ. Branches of the 
water-vascular system were observed in the anterior disk, the central 
core, and the inflated folds of the cervex. A section of the latter organ 
resembles a cluster of racemose glands radiating from a central core. 
Bundles of muscular fibers radiate from the central core to the deeply 


- and crisply folded exterior. The tissues of this part are very loose and 


open, and the external folds of the surface are thin and transparent. 


_ Although no movement was observed in this organ in the living worm, 
it is evident from the presence, in considerable quantity, of muscular 


fibers and the voluminously folded surface as revealed in sections, that 


’ itis capable of great change of form. Its loose and delicate structure 


shows it to be, at least histologically, homologous with the crimped and 


2 folded bothria of many of the Phyllobothrinw. The organ doubtless 


serves an analogous purpose to the bothria of such forms. Its structure 


shows that it is pre-eminently adapted for absorption. On the other 


hand the structure of the anterior disk as clearly shows it to be an 


3 organ whose chief use is to enable the parasite to adhere to its host. 


Musculature of body.—The anterior part of the body, immediately be- 


_ hind the head, as shown in transverse sections, consists of a thick outer 


layer which appears to be composed, for the most part, of radiating 
fibers. This layer is succeded within by a narrow layer of circular 


fibers. The latter surrounds an elliptical central space in which there 
are longitudinal fibers, most abundant on its outer circumference ad- 
_ jacent to the circular layer. In this central space the cut ends of four 
_ aquiferous vessels are seen. These lie in pairs toward the margins. 
_ Hach pair comprises a larger and a smaller vessel, lying near together, 


 thesmaller being the one which is nearer the margin. 
H. Mis. 133-50 
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The walls of the mature proglottides are very thin. They cone of 
an outer cuticular layer and an inner granulo-muscular oe . The 
muscular fibers in this layer are very inconspicuous. a 

The small amount of material at my disposal has preventeds me s fron 
making as thorough examination as the importance of the subject de- 

mands. ' 

Anatomy of proglottides.—The cirrus is exceedingly long and slender _ 
and emerges from a point a little in front of the middle of the margin. — 
The original opening is a little in front of the cirrus. Both sexual 
organs have a common marginal cloaca which has a thickened museular 
border. 

The cirrus bulb, when the cirrus is retracted, is oblong, about .28™™ — 
in diameter and gum in length, and Jies.at Gane right angles to the 
margin. . The vas deferens is a very voluminous tube which lies near — 
the center of the segment at the base of the cirrus bulb. Some convolu-— 
tions of this organ in one section were found to be .14™™ in diameter, 
or equal to one-half the diameter of the cirrus bulb. The vas deferens 
in this case was filled with spermatozoa. 4 

In those segments which immediately precede the ripe proglottides, 
the anterior part, and indeed the greater part of the interior of the seg- te 
ment, is filled with granular, globular masses from .070 to .086™™ in di- 
ameter. These were found in longitudinal sections of segments, to be 
arranged in racemose clusters on branches which are transverse to the 
axis of the segment. These granular masses evidently represent the 
testes, and the branches on which they rest, ducts which communicate — 4 
ultimately with the vas deferens. 4 

Beginning at its exterior end in front of the cirrus at the margin of 
the segment, the vagina, a tube about .06™™ in diameter, passes in front 
of the cirrus bulb, and in front of and a little to one side of the vas_ 
deferens, to the median line of the segment. It there turns abruptly 
and follows the median line back to the posterior edge of the segment, 
where it communicates with the ovary. The latter organ is near the 
posterior edge of the segment. It consists of two lobes which lie sym- 
metrically on either side of the median line. It is made up of a mass 
of rounded cells, some of which were found to be nucleated and were 
apparently unfertilized ova. The diameter of the irregular non-nuclear 
masses was about .013™™, That of the nucleated masses, which had 
apparently left the ovary and were in the vicinity of the shell gland, 
was about .016™, An organ which I take to be the shell gland lies. 
midway between the two lobes of the ovary, is spherical in shape and 
about .09™™ in diameter. It appears to be a somewhat convoluted tube 
which connects in front with the vagina and also apparently with a 
median groove or cleft on the face of the proglottis. Posteriorly it 
connects with an irregular mass which I take to be the vitelline gland. 
This, when magnified thirty or forty linear diameters, in a section 
stained with carmine, appeared as an irregular, slightly striated gland. 
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ular organ, which was sharply differentiated from the surrounding parts 
and measured .2™™ in length and .24™" in breadth. ‘The outlines of the 


- uterus could not be made out from the sections but amber-colored eggs 


were found in clusters elongated transversely, in marginal prolonga- 
tions of a median cleft of the proglottis. 

In one of the mature segments ova were found that had begun to 
undergo segmentation. In one case four distinct cells were observed in 
a single ovum. | 


PHYLLOBOTHRIUM Van Beneden. 


Body articulate tznizform, head separated from the body by a neck, 
with four opposite sessile bothria, each bothrium lacinio-crispate on the 
margin and provided with a single ampulla-like supplemental disk. 
Genital apertures marginal. 

The species which I refer to this genus resembles Van Beneden’s P. 
auricula, but differs from it in having the bothria pediceled in marginal 
pairs, a feature, which, it would seem, requires the generic characters 
to be emended so as to admit this peculiarity. 

I have referred Phyllobothrium thysanocephalum, of my former paper 
to the new genus Thysanocephalum, of the sub family Phyllacanthine, 


.15. Phyllobothrium foliatum sp. nov. 
[Plate vi, Figs. 5-10.] ‘ 


Head broad and flat. Bothria four thin, leaf-like, sessile in marginal 
pairs, each pair mounted on a short, stout pedicel. Faces of bothria 
finely reticulated, directed forward; borders of bothria with a distinet 
row of loculi, and with crenulate margins. Edges of bothria more or 
less ruffled and folded. ach bothrium provided with a single supple- 
mental disc on its anterior edge. Neck long, broad, and flat, immedi- 
ately behind the head, quickly narrowing and becoming eylindrieal, 
merging into the body. Segments begin as fine, transverse lines on the 
neck, first distinct segments very short, appearing as transverse, 
crowded wrinkles. Subsequent segments increase in length, becoming 
as long, as broad, and ultimately longer than broad. Mature segments 
with convex margins, appressed at the two extremities, but most at the 


anterior end, many of them, therefore, flask-shaped. 


In alcoholic specimens, median part of body thickened and fusiform, 
posterior segments often elliptical, and posterior part of strobile, there- 
fore moniliform, neck sometimes extremely attenuated. 

Genital apertures marginal, near middle of margin. Cirrus echinate. 


Length, maximum, 185™". 


_ Habitat.—Trygon centrura, spiral valve, August 1, 1887, very numer- 


ous. August 8,one specimen. August 10, four specimens. Wood’s 


Holl, Massachusetts. 
_ The following measurements are of a living specimen of the first lot: 
Length, 835"; breadth of head, 83>"; thickness of head, 1™™; greatest 
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diameter of face of bothrium, about 1.2™"; diameter of neck, lateral, 
immediately behind head, 1™, a little farther back, .4™™; ijecaee ba4 
first distinct segment, about 23™"; length of last segment, Loe, 
breadth, 1.1™". The longest gncerhbas in this lot measured, while liv- 
ing, from 165 to 185™™. 

The head of the living worm in lateral view appears to be distinctly 
bi-lobed, and very broad. In marginal view it is quite narrow and ob- 
long. Upon a closer examination it will be seen that what appears to 
be one of two marginal lobes is really a marginal pair of bothria. The 
latter in the living worm are capable of considerable change of form. 
The edges are constantly changing their outline, but are usually more 
or less crinkled or ruffled. This sometimes assumes an apparently 
ragged appearance, but in no case, so far as I have observed, are the 
edges of the bothria tattered. 

Thespecimen obtained August 8, 1887, wasstudied while living rather 
more carefully than any of the others, and some features noted that were 
not observed in other cases. I append the following data from notes 
made while observing the living specimen. 

The length of the specimen was 50™™; length of pedicels about .4™™; 
diameter of pedicel, lateral view, 2gnm breadth of head at bases’ af 
pedicels, lateral view, .72™". Bothria Te leaf-like sessile on the pedi- 
cel which bears each marginal pair. From the manner of their attach- 
ment it is difficult to make out their shape. At rest the pedicels point 
forward with an interval between equal toa little less than the diameter 
of a single pedicel. The bothria appeared as if bent around the end of 
the pedicel so that one edge curved into the space between the pedicels, 
while the opposite edge bent around until it touched the margin of the 
neck, Hach bothrium bears an auxiliary acetabulum on the middle of 
that margin which lies next to its mate. That is, the auxiliary acetabu- 
lum of a bothrium is directly opposite to that of the other bothriumof — 
the same marginal pair. Theedges of the bothria, while atrest, project 
and are slighly incurved, so that the face is concave from the acetabu- | 
lum to the edge opposite, while it is convex in a line atright angles to . 
this, or, in other words, in the line which joins the two reflexed edges of 
the bothrium. In a state of activity the bothria effect a progressive 
movement by prolonging that part of the border which bears the aux- 
iliary acetabula. When ir this position the bothria are somewhat tri- 
angular, the acetabulum marking the apex ofan isosceles triangle, while _ 
the base is thrown into about three folds. The edges of the bothria are 3 
not broken or laciniate, although often folded in such a manner as to 
present a laciniate appearance. The edges are finely ecrenulate, the 
crenulations being about .38™"™ in diameter. The faces of the bothria 
are covered with hexagonal reticulations, like the surface of a honey- 
comb. The fibrous tissue which forms the frame-work of this reticulated 
surface, near the edges of the bothria, rises into parallel ribs, so that 
the outer rim of the thin, free edge of the bothrium, instead of being 
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reticulated like the remainder of the face, is divided into comparatively 
regular elongated loculi, about .6™™ long and .3™™ wide. The rounded 

ends of these locular cells give a crenulate outline to the edge of the 

bothria. 

An oblong reddish patch .2™™ in length and .06™™ in breadth, lying 
transversely to'the axis of the body, is situated in the head, about .12™™ 
back of the apex or angle formed by the two pedicels. 

On the lateral face of the head four shallow pits or pores were observed, 
about .05™™ apart, along the median line. The first two were narrow, the 
greatest diameter, about .12™ , transverse to the axis of the body. 
The third is rounder, deeper, and more evident than the others; its 
diameter about .08™™. ¢ 

At the apex of the head, that is, in the angle formed by the pedicels, 
there was a low eae not well defined. The pedicels were marked - 
with longitudinal rugee. 

The neck, at a distance of .34™™ from the apex of the head, was .64™™ 
broad ; at the distanve of 1™™ it was about .4™™ in diameter. Like the 
head it was flat, thin, and smooth, and decreased in lateral diameter 
for some 4" or more back of the head. The aquiferous vessels could be 
seen passing up to the head and lying, two on each side, about .1™™ from 

the margin. The margins of the neck outside the longitudinal aquif- 
erous vessels seemed to be made up largely of transverse muscular tis- 
3 sue, and the central part of a mass of longitudinal spiral vessels. The 
latter are shown further on to be bundles of longitudinal muscle fibers. 
Transverse striz appeared about 7™™ from the head. The first dis- 
tinct segments were about .04™" long and .4™" broad. Towards the 
posterior end the segments became squarish, then longer than broad. 
' Near the posterior end the segments grew somewhat narrower. At 
_ 10" from the posterior end the segments were .5™™" long and .72™™ 
: broad; the last segment was 1™ in length and .34™ in breadth. The_ 
posterior segments of this specimen in alcohol are elongated, with nearly 
parallel margins; the strobile is therefore not moniliform, as is usual 
_ In the specimens of the other lots. 

The foregoing description is based on a specimen that had lain for — 
twenty-four hours in sea-water. It was still capable of motion, and was 
at first rather transparent. After some two hours more the head and - 
bothria became opaque, and the latter contracted. The measurements _ 
were made while the specimen was lying free in the water. 

- In the specimens of the lot collected August 1, from which the 
sketches of living forms were made, the red pigment spot in the head 
was not observed, neither were the lateral pits nor the terminal papilla, 
which was faintly indicated in this specimen. -In the specimens col- 
lected August 10, I recorded in my notes the following observations: — 
Head and body yellowish white, neck bluish white; last segments with 
large ivory-white opaque spot in the center. 
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The following data are from the larger lot and hence represent more 
general characters. 

The meshes of the reticulations on the face of the bothria are about 
.04"™" jn diameter. The effect of this reticulation, of the crenulated bor- 
der, of the marginal row of loculi, and of the ramifications of the water 
vascular system on the transparent bothria of the living worm is very 
Striking. Itis a very beautiful object indeed. The loculi on the bor- 
ders of the bothria in alcoholic specimens measure .05 by .07™", outside 
diameters, and .03 by .04™™ inside. The auxiliary acetabulum, while 
usually visible on the anterior edge of the bothria of living specimens, 
is often found only with great difficulty in the alcoholic specimens. 

There is really no head, properly speaking. The neck simply be- 
comes a little broader towards the anterior end and bifureates, thus 
forming the two fleshy columns or pedicels which support the marginal 
pairs of bothria. In the alcoholic specimens the bothria are somewhat 
contracted and the pedicels shortened, so that the head loses something 
of its distinctively bilobed appearance and in lateral view appears to be 
transverse, making with the neck a figure like the letter T. The cren- 
ulated borders are much folded and crumpled. 

The character of the neck is much the same in all as in the specimen 
already described, except that the four large aquiferous vessels which 
lie in pagrs about midway between the median line and the margins ~ 
are usually sinuous. In general the neck is flattened and rather broad 
near the head. It soon grows narrower and for some distance is nearly 
cylindrical. In the living specimens the surface appears to be perfectly 
smooth for the first 7 to 12™", at which point fine transverse lines are 
discernible, which a little farther on give rise to the first segments. 
In the alcoholic specimens, however, fine transverse lines occur imme- 
diately behind the head. 

At the point where the segments begin there is, in the living worms, 
a Slight enlargement of the neck, at which point, in some, the inner tis- 
sues of the neck appear to end abruptly ina rounded stopper-like ter- 
mination, which, like the neck proper, is more transparent than the 
body which follows. This abrupt transition from neck to body is not 
so apparent in the alcoholic specimens, but in all there is a rather 
sudden enlargement about the point where the first segments begin. 

When these worms were placed in Perenyi’s fluid they contracted to 
nearly one-half their length in sea-water, and with few exceptions as- 
sumed a highly characteristic shape. The head is contracted, loses 
its forked or bilobed appearance, and viewed laterally is oblong and 
placed transverse to the neck. The latter is rather narrow, cylindrical 
for about 8™™, when it enlarges rapidly and merges into the body. The 
maximum breadth is soon attained, and for some 12™", more or less, 
varying with the size of the specimen, remains of nearly uniform size. 
The breadth is apt to decrease slightly with the maturing segments. 
The latter are squarish. The specimens which have many mature seg- 
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3 ments become decidedly moniliform posteriorly, each proglottis becomes 
compressed anteriorly until it is reduced to a mere neck. It is also 
compressed, but not so much, posteriorly. The margins are therefore 


strongly convex. 


Thereis a tendency also on the part of some of the 


posterior segments to assume an arcuate form, in which one of the lat- 
eral faces is convex and the opposite one concave. 
holic specimens are sumewhat fusiform, and the last segment is elon- 
gated and compressed posteriorly as though the strobile had not yet 


lost any segments. 


Most of the alco- 


While examining the living specimens of the large lot I was for a 
time disposed to think that there were two species, or at least two vari- 


eties. 


A few appeared to be destitute of auxiliary acetabula. 


The 


_ heads were smaller and the bothria had thinner margins than was the 


case in the majority of examples. 


When the specimens were placed in 


alcohol, six out of the forty-eight individuals at once assumed a marked 


difference in form. 


The heads became flatter and thinner, somewhat 


flaccid, truncate in front, and wedge-shaped ; the necks were much at- 


decidedly moniliform than in the normal 


type. 


tenuated, even filiform, while the posterior end of the strobile was more 


This difference, while 


quite striking, is, I think, due simply to difference in age and condi- 


tions of contraction. It is to be noted that most of theindividuals with 

the slender necks are considerably longer than the others and have a 
much larger proportion of mature segments. In the one or two whose 
length does not exceed the average of the normal type, there is an ap- 
. pearance of general flaccidity as though the individuals were imper- 
fectly developed. The difference between the two sorts with respect to 
: the bothria is probably due to a deterioration on the part of the smaller 
: lot, aconclusion which is further strengthened by the general appear- 
ance of maturity of the strobiles. 
4 In the following table of measurements, Nos. 1 and 2 belong to the 
- smaller lot, that is, those with the attenuated necks, Nos. 3 to 6 to the 
larger lot, or normal type. AlJl the measurements are of alcoholic spec- 
- imens: 
A 
} : Dimensions, No.1. "| Nos2: | No. 3. |) Nov4s | No.5. AINonG: 
: 
‘ nene, mine. mm. mm. MIM. mm, 
Be Length ......-..... Tiois Ee 2h a ale ae 76.00 | 45.00} 30.00] 46.00 | 46.00 | 28.00 
Membbenditr of head (2... 5.2. -<. aces .--e.---- --c00e- 90°}) 1560 Laer eae, feae 1.50 
4 Memcinene OF NGA 2. woes oes cf cco esi dene besece: 36 50 . 60 . 60 a) . 50 
Diameter of neck near head, lateral.,...-..--------- 28... B4 . 56 . 68 . 50 . 56 
~, Diameter of neck at narrowest point........-.--.--. 08 | hd . 40 . 60 . 40 - 40 
) | Distance to first segment ..............-.----+--++- 14.00 | 12.00 | 12.00] 10.00} 10.00] 10.00 
EL Length of first segment (approximate) .......---.-. . 02 . 02 02 . 02 ' 02 . 02 
_ Breadth of first segment...-.......-----:---02--2+-: 1. 00 .90 | 1.00 . 80 . 60 . 80 
a erensest breadth of. body ..-.-.-...-..-..-s.<.--.--- 1, 00 . 94 1.50 1. 06 . 80 1. 60 
me Length of last seement .......... .--------.2es0-0s- 1 40.) 2.30 bd. G0") tka be ae . 80 
a eradi@ar last sopment ...\...-.......2-2eseesse-e- . 90 . 76 . 80 . 80 .70 . 76 


a 


x 
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The posterior segments of corresponding degree of development in 
the two sorts do not differ materially in their anatomy. sae 4 

Anatomy of posterior segments.—The posterior segments of the al- — 
coholic specimens are opaque near the margins and transparent along ~ 
the median region. The opacity of the marginal regions is due to great 
numbers of granular bodies about .03™" in diameter. These marginal — 
granular masses evidently represent the vitelline glands. Theovariesare — 
two pale, oval organs lying one on each side of the lateral line at the pos- _ 
terior end of the segment. Each is about .28™™ long and .15™™ broad. In | 
section, when highly magnified, the ovaries are seen to be made up of — 
small polygonal cells about .005™™ in diameter. The vagina opens im- 
mediately in front of the cirrus. The two organs have a common ex- 
ternal opening, situated near or a little in front of the middle of the — 
margin. The vagina at first follows the front side of the cirrus bulb, — 
and then continues as a much convoluted tube, in an irregularly sinu- — 
ous course to its termination in a bulbous enlargement between the | 
lobes of the ovary. An elongated and rather broad organ, appearing — 
in section to have ruffled or lobed margins, occupies the middle of the 
segment, extending from the ovary nearly to the anterior edge of the 
segment. In longitudinal sections this organ shows a number of empty — 
spaces and others filled with fine granules; I take it to represent the 
uterus, as yet destitute of ova. The vas deferens is a voluminous, con- — 
voluted tube lying near the anterior end of the segment and adjoin- — 
ing the base of the cirrus bulb. In sections this organ was densely and 
finely striated, due as I infer to the spermatozoa which fill it. No ova 
were found in any of the segments. ; 

The cirrus is of moderate length. As it was retracted in every case — 
its exact length could not be ascertained. One was estimated to be — 
-25"™ in length; the diameter of the base was in one case .036™™", in 
another .03™™, Another was .38™ long, diameter of base .05™™, middle — 
.027.™" The cirrus bulb is pyriform, its length equal to about one-third _ 
the breadth of the segment, the largeend inward. The cirrus is covered 
with minute, recurved spines which are about .002™™ in length. When 
highly magnified the margins of the segment are finely serrate. : 

Anatomy of head and neck.—Transverse sections of the head and part 
of the neck of a specimen stained with carmine furnished the following — 
data: ; 

The superficial tissue of the bothria is mainly granular. The thick- — 
ened, crenulated border is composed of short radiating fibers with afew — 
longitudinal interspersed and a layer of circular fibers as its base. . Very — 
coarse muscular fibers .005™™ in diameter, which originate by the split-— 
ting up of the large fascicles of longitudinal muscles of the neck, radiate 
from the center of the head, and constitute the predominant tissue of 
the two pedicels. The vessels of the water vascular system apparently” 
originate at that part of the bothria where the edges of a marginal pair- 
approach each other. 4 
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; Pe A transverse section of the neck near the head presents a highly 
- characteristic appearance. The outer part consists of two thin but 
-sharply-defined layers.. The outer or cuticular layer is made up, in 
part, of circular and possibly of longitudinal fibers. The inner layer is 
also a layer of circular fibers. Within this is a somewhat indefinite, 
- narrow region of granular material. Within this again is a very thick 
- coat of longitudinal muscles surrounding a central space which contains 
the aquiferous and nervous vessels. These longitudinal muscles are 
collected into broad fascicles, placed side by side and standing radially 
- around the central space. This coat is from .05 to .06™™" thick. These 
dimensions represent the breadth of the muscle fascicles. The thick- 
ness of the latter is from .008 to .016™™. These masses of muscular 
tissue, although parallel, do not yield sections with symmetrical sides. 
They have, in fact, a crinkled or folded outline. The appearance of 
_ central vessels, noted in the neck of the living worm, is thus clearly ex. 
_ plained. That appearance is caused by these bundles of longitudinal 
_ muscles. In the center of the neck they would, of course, be seen in 
_ the direction of their greatest diameter, and would therefore appear 
: more opaque than the surrounding tissues. They would not be defined 
3 towards the margins, because there they would be seen in the direction 


a 
} 


3 


of their least diameters, and moreover several lying in the same enfilad- 
ing line of vision, they would therefore appear homogeneous. 

The central space, in transverse sections, appears as two oval spaces 
_lying toward the margins and connected at the center by a very narrow 
_ line, where the opposite lateral sides of the longitudinal muscle layer 
q almost meet. In each marginal compartment of this central space lie 
- the two aquiferous vessels and another, which I take to be a nervous 
_ vessel. Of the two aquiferous vessels, the one in each pair which is the 
- nearer to the center of the neck is the larger. Each is provided with 
_ a wall .003™ thick, which is very sharply defined from the surround- 
ing granular tissue. The cross-sections of these tubes are oval, and yield — 
the following measurements: Larger vessels, longer diameter, .027™ ; 
_ shorter, .019™™ ; smaller vessels, longer diameter, .015"™ ; shorter, .012™™, 
= The longer diameters of these sections nearly coincide with the breadth 
' of the longer diameter of the neck. The measurements given above 
 inelude the walls of the tubes. 
- Lying close to the marginal side of each pair of aquiferous tubes is 
another vessel, which I take to represent the nervous system. In 

transverse sections of the neck, stained with carmine, these appear at 
first as circular and later as oval patches, which are plainly differen- 
_ tiated from the surrounding tissue, but are destitute of the thick limit- 
~ ing walls which characterize the aquiferous tubes. These nervous chan- 
~ nels are filled with a fine granular tissue, which is but little affected by 
3 - the Staining fluid, although the surrounding tissues are, without excep- 

tion stained deeply. Where first observed, at the base of the head, the 


. 


cross-sections of these nervous vessels was circular and .02™™ in diam- « 


‘ ; ’ P — 4 


eter. A little farther back they are oval, and measure .02™™ and OL. g 
along the two diameters.* 


This species is evidently near Van Beneden’s Phyllobothrium auricula— 
(Mem. Vers. Intest., 124, Plate xvi, 6-12), from Trygon pastinaca. 
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2 
ANTHOCEPHALUM, gen. nov. F ) 
7 


Body articulate tenieform; head separated from body by neck 
bothria four, unarmed, cruciformly disposed, mounted on very versatile — 
pedicels, which contract in alcoholic specimens so as to appear sessile. — 
Borders of bothria very flexible, crenulate, with a single supplemental 


“Nee 


disc on anterior edge; face smooth, no myzorhynchus; genital apertures 
marginal. 

The alcoholic specimens suggest the genus Phyllobothrium. The dis- — 
tinetly pediceled bothria, however, which were quite evident in the 
living specimens, exclude them from that genus. The crenulate border | 
of the bothria, which is caused by a row of small loculi, the long neck 
and the sendon versatile pedicels exclude them from the genus Crosso-— 
bothrium. The immature segments of the strobile bear a strong resem- — 
 blance to those of Spongiobothrium variabile. ; 


é 
16, Anthocephaium gracile, sp. nov. 


[Plate vu, Figs. 1 and 2.] 


Head in the living worm with four leaf-like, opposite bothria, mounted — 
on very flexible pedicels. Each bothrium with a single supplemental — 
disk on the inner anterior border, and a marginal row of small loculi. — 
Face of bothria smooth ; edges very flexible, crenulate. In the alcoholic © 
specimens the pedicels are usually contracted, so much so, in some — 
cases, that the bothria appear sessile. The head is then broad, sub- — 
globose; the margins of the bothria are entire, but with a tendency to ~ 
lie in crinkly folds. The short-ribs which form the marginal row of — 
loculi and the crenulate border are prominent, especially in specimens — 
made transparent in some refractile medium. The bothria are some- 
what triangular in shape, with the apices directed forward ; each one, 
in fact, bears some resemblance to a cocked-hat. | 

The neck is short, subeylindrical, and merges imperceptibly into the i 
body. The segments are at first indicated by fine transverse lines. The © 
first distinct segments are much broader than long ; next squarish, then — 
oblong. The entire neck and body are slender, linear, and much nar- — 
rower than the head. Mature proglottides not seen. Genital apertures ~ 
marginal, about posterior fourth. 5 


*I take advantage of the opportunity afforded by the passage of the proof sheets of 
this paper through my hands to note that the above general observations on the mus-_ 
culature of this species agree in many particulars with the more detailed researches — 
of Dr. Fritz Zschokke on P. thridaxz, in his admirable monograph on the Anatomical — 
, and Histological Structure of the Cestods. (Recherches sur la Structure Anatomique et 

Histologique des Cestodes. Mém. Inst. nat. Genév. Vol. Xvi1, 1888.) 
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- Habitat.—Trygon centrura, spiral valve, two specimens; August 1, 
1887, Wood’s Holl, Massachusetts. 


_ The specimens were immature. The larger afforded the following 
a easurements while living: 


ni My Millimeters. 
Ran eGih An Gk Ren oes (CCNA raid werben se beatae ua ati Se ae ce tes 17.00 
re Pee iit OF DOGNTI aoa de Sur aad Gar coe ceowals Liss lata sl ek Swe kale 60 
a creer or Wermrim eo OSS aot ike Bes eee 50 
a menmnevey Om panieal s.5- ste fs eo kas eee eek 14 
f q Diameter of head at base of pedicels....-.......... .2-..-c000- 46 
i Diameter of neck immediately back of head .......-... eae Dy 16 
pee Siemncter 4 back of head joi. 22.4 sh. cece cece ceseiescn sdeoue 12 
i Distance to first distinct segment ...........-....---2.------- .60 
rt Leneth of first-distinct segment ........-...--.-.-.2-2----2-- 04 
a Breadth of first distinct segment -.......-. 2.202. .---25 2-2-2 12 
: Prema dase OS MON by anion Olas Ss ws tebe sa sew sa te clones 1.60 
of nL Or Aa SOO MOY eso eS cau. Se ace She ww deed pes oweu cen .28 


# As the measurement .4™™ back of the head shows, there is a slight 
marrowing of the body at that point. There is, in fact,a slight con- 
striction, for the diameter immediately increases again from .12 to 
d4~™, In the alcoholic specimen the breadth of the head, including 
the bothria, is .8™™, the length .6™™, diameter of the anterior part of 
the body .14™™, tea ga of posterior segment 1.16™", breadth .3™™. 
~The posterior segments are not mature. They agree very nearly, 
owever, with the median segments of S. variabile. The segments in 
question are slender, rectangular with slightly rounded angles. The 
dvaries lie at the posterior end of the segment on either side of the 
median line. The two oblong oval lobes are confluent at their posterior 
snds and extend forward along the margins to the vicinity of the eirrus 
jouch. The latter is not yet clearly defined, but enough to show that 
| the genital apertures are marginal and situated about the posterior 
fourth. In front of the genital aperture the interior of the segment is 
fille ed ‘with the globular spermatic capsules of the testis. They are 
about .04™™ in diameter. Along each margin inside of the muscular 
wall there is a narrow space filled with small granular bodies. This 
4 pace is limited on the inner side by the slightly sinuous aquiferous 
essels. 
The resemblance of the strobile of this species to Spongiobothrium 
va riabile is so close as to lead mie to suspect that it might be the young 
hat species. The lacinio-crispate bothria of S. variabile might easily 
conceived to develop from the simpler leaf-like bothria of Antho- 
halum gracile. The fact, however, that the bothria in S. variabile 
n distinct lateral pairs, while in A. gracile they are almost cruci- 
ly disposed, reveals a difference so profound that it is not only ex- 
ely unlikely that the one form should follow the other in the same 
ividual, but is sufficient to create a just doubt as to whether that 
d be a true classification which would refer them to the same 
hus. Moreover, no supplemental disks have been discovered in S. 
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wariabile utes in A. gracile they: are owas distinet in living specin 
although it must be confessed they were found with extreme diffieul 
in the alcoholic specimens. 2 


ORYGMATOBOTHRIUM, Diesing. 


agers rt ee 


Body elongated, articulate depressed. Head separated from body by a neck, wi 
four opposite cup-shaped bothria, attached by a contractile pedicel, highly versatil 
and each provided with two scrobiculiform supplementary disks (auxiliary acetabula 
Genital apertures marginak  (Diesing.) a 

Van Beneden originally describetl the species O. versatile Dies. und 
the name Anthobothrium musteli. The species was taken out of. tl 
genus Anthobothrium by Diesing on account of the two a t 
disks on each of the bothria. = 

The name Anthobothrium was retained by Diesing, and is used in th 
paper, to designate those Tetrabothriide whose bothria are unprovic de 
with auxiliary acetabula. a 

With regard to the supplemental disks at the center of the bothr 
Van Beneden says: 5 


ETE ED 


ee a PT ON. dN 


Upon studying these appendages (bothria) with the aid of a compressor, ot th 
characters appear which seem to be peculiar to this species. In the middle ther e 
a circular band surrounded with fascicles of muscular fibers making a circle “_ th 
center which produces the effect of a cupping disk. er 

The essential generic characters of these specimens, from Carclia het 
are about as follows: 

Body elongated, articulate, depressed. Head separated from body I 
a neck, with four opposite cup-shaped bothria attached by short con 
tractile pedicels, highly versatile, each provided with a single suppl 
mental disk on anterior end of border. Border of bothria entire, a 
out loculi. Genital apertures marginal. 

In O. crispum (Tetrabothrium (Anthobothrium) crispum Molin), i 
second of the two species which Diesing includes in this genus, it a 
pears to me, judging from Molin’s figure, that the ‘“ central umbo? 
that author, while probably of the same nature as Van Beneden’s “ej 
cular band,” is not to be regarded as a supplemental disk. 

a aaiover may be the final disposition of the genus O79 ygmatobothrin 
there can be little doubt of the relationship of O. angustum to Vé 
Beneden’s Anthobothrium musteli.* x 


=~ 


Wied 


t 


9 ee, 
17. Orygmatobothrium angustum Lt. g 
| Plate vu, Fig. 3.] 
Report of U. 8. Fish Commissioner for 1886, pp. 468-9, Plate m1, Figs. 1-3. am 


In the summer of 1887 I obtained this parasite of the dusky si a 
(Carcharias obscurus) on two different occasions. I give the follo 


“Zschokke’s admirable monograph, Recherches sur Structure-Anat, et Hist. de 
todes (Mém. Inst. nat. Genév., Volk xvul, 1883), which reached me before these 
were published, leaves no doubt whatever about the presence of two auxiliary a 
bula on each botarium of Anthobothrium (Orygmatobothrium) musteli Van Ben., and 
Orygmatobothrium longicolle Zschokke. 
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n ted description of the species, together with some additional data 
es ulting from a study of living specimens: 
Head, when bothria are at rest, pyramidal, bothria four, triangular 
0} r ovate, terminating in front in a narrow rounded Soni broadly 
‘rounded at posterior end, with a thickened, entire border, sessile, or at 
least pedicels not evident. Each bothrium terminated at anterior end 
by a supplemental disk. Neck long. First segment squarish, subse-. 
a nently longer than broad; posterior segments four or five times as long 
as broad and usually rounded at the extremities. _Neck and segments 
with fine parallel, transverse furrows which give a serrate outline to 
‘margins. Genital apertures marginal, opening near anterior fourth. 
I Length as great as 35™™, 
| Habitat.—Carcharias obscurus, spiral valve, very abundant; July and 
Angust Wood’s Holl, Massachusetts. 
- The following eourenents of strobile and last segment are from the 
Bring pe cone: 


Dimensions. No. 1. | No. 2. | No. 3 

mm mm. | mm 
reel ge he aoe ae see asco nnr essence ceanseceanmeeceserses: 35.50 | 32.00 17. 50 
MIRE OU ORG REICH Moa ee cd so 2 n's ove aM ee peB ans dns -cenesd se cvcueucecsenes 3. 00 2. 50 1.60 
Breadth of last segment......-..----------- Gavtnimes Se caniSncnenecenmasacene Seine 0. 50 0,55 0. 30 


| The following additional measurements are from No. 3, specimen 
peishtly flattened under the compressor: Breadth of heads anterior, 
32™™; breadth of head, posterior, .6™"; length of neck, 2.8""; breadth, 
BLS" ; length of first distinct peerient: 2mm, breadth, 360m, 

EOne lot of specimens obtained August 12 contained only sixteen in- 
¢ idividuals of this species. On July 25, however, a very careful search 
“was made for Entozoa in a dusky shark and with astonishing results. 


| bothriwm lasiwm, there were in the neighborhood of four hundred speci- 
es of Tetrarhynchus bisulcatus and enormous numbers of the species 
under consideration. ‘The chyle of the intestine was absolutely swarm- 
c ig with them. They were saved and partially assorted at the Wood’s 
oll laboratory. During the following winter I attempted to com-. 
plete the assorting of this lot in order to find out the exact number 
of these parasites, but found the work insufferably tedious. The worms 
are in many cases felted together in a tangled mass which can not be 
-untangled except by mutilating the strobiles. This peculiar felting 
_ together along with a kind of tough or indurated secretion was observed 
3 ‘when the worms were first removed from their host. I have examined 
| this unassorted lot carefully for other species, but succeeded in finding 
fe only the species mentioned above, which were separated from the lot 
i at the time of collecting. 

ae Desiring to form some idea of the number of individuals in this lot, 
204 attempted to separate them from the tangle of strobiles and chyle, so. 


eo 
i 


. Besides several specimens of Anthobothrium laciniatum and Phoreio-. — 
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that they could be counted. I continued this work as ane : ) 
patience and the time at my disposal lasted. Upon counting the speci 
mens-that I had thus separated I found that there were one thousan¢ 
nine hundred and sixty-three. In numbering the specimens I counter 
only the scolices. As the number was so near two thousand I re 
turned to the work of assorting, and in a few minutes added fifty mor 
scolices to the above number. One may therefore be very safe in say 
ing that there were over two thousand individuals of this “peclaall 
the spiral valve of this dusky shark. There yet remain several hundred 
specimens in the unassorted lot. The specimens of this lot vary in siz 
from 5 to30™. The short specimens are doubtless in most cases frag 
ments of longer strobiles. The alcoholic specimens show a great variety 
of size and proportions, due to different stages of contraction. ome 
are slender and filiform, others so thick'as to be almost wedge-shape. 
Between these two extremes there are a great: variety of gradations. 

Two distinct kinds were recognized among the living specimens ! 
One very slender, transparent, bluish white; the other stouter, shor rar | 
opaque, and ivory white. These ditevenoee are plainly due to different | 
states of contraction. One of the former had the following dimensien Ss 
while living: Length, 27"; breadth of neck near head, .1™™; seg- 
ments begin about 6™™ back of the head; length of posterior seem y 
3.27": breadth, .32™™. 

The bothria, while quite active during life, do not exhibit a ver} y 
great diversity of outline. Their anterior ends frequently elongate and 
curve outward and back in horn-like prolongations. An opposite move- 
ment is that in which the anterior ends of the bothria are closely ap- 
pressed and the broadly rounded posterior ends are curved outward 
and forward. These movements give to the head quite diverse out 
lines, but with all the flexibility of the bothria they were not observet 
to exhibit any tendency to crumple or become folded on the margins, 
In the alcoholic specimens, however, there is a tendency in the edge 
of the bothria to become more or less irregular in outline. Some oi 
the specimens have the edges of the bothria slightly folded. Ther Te 
are no loculi along the border. 

This cestod can be very easily recognized by the fine transverse fa 
rows and ridges which give the margins of neck and segments a serra 
outline. These can be seen with low magnifying powers. In some of 
the alcoholic specimens this feature is somewhat indistinct, as if t the 
epidermal tissue had become loosened by the preserving fluid. = 

None of the posterior sezments contained ova. The ovaries are rath or 
small, paired organs at the posterior end of the segment. The-vagina 
originating between the ovaries as a convoluted tube, can be traced 
along the median line to the cirrus bulb, around which it bends like the 
handle of a shepherd’s crook, to open beside and in front of the cirrus 
in a genital cloaca common to both vagina and cirrus. The latter is 
long and slender, It was retracted in every case, and its exact length 


+f 
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' could not be determined. It is about .03"™™ in diameter at base. The 
interior of the segments was filled with long, oval masses, which lie close 
_ together and at right angles to the long axis of the segment and along 

_ the central part of the segment on each side of the median line. In the 
- anterior part of the segment the masses are globular, and arcs the 
margins smaller and granular, 
The cirrus bulb lies in the crook of the vagina, and contains, besides 
the retracted cirrus, a part at least of the vas dotororns When thin 
sections of a stained segment were made, the cirrus was found to be 
covered with exceedingly minute spines. The long-oval masses in the 
interior of the segment now appear densely granular, or like nests of 
nuclei in some of the segments; in others which are more mature 
they are not so much elongated, and contain both nuclei and fibrous 
tissue. 

This species is apparently near Van Beneden’s Anthobothrium musteli 

(Orygmatobothrium versatile Dies., Revis. Ceph. Par. p. 276). I have, 

however, experienced the same difficulty in finding a second supple-. 

e ~ mental disk in the center of the bothria, as in the case of the specimens 

- which furnished the material for my former description. I notice the 

- same curved band of muscular fibres crossing the faces of the bothria 

- about the anterior third. This does not rise into a transverse rib. 

4 I am not at all satisfied that there is a second supplemental disk 

(auxiliary acetabulum) in this species. It is certainly very faintly out- 

lined by the curved band of muscular fibres.* 


CROSSOBOTHRIUM Linton. 
18. Crossobothrium laciniatum Ut.t 


[Plate vu, Fig. 4.] 


U. §. Fish Commission Report for 1886, pp. 469-474 ; Plate 1, Fig. 4-18. ‘ 


- _ J have already given a tolerably full account of this parasite of the 
sand shark (Odontaspis littoralis). ? 


* In attempting to follow Diesing’s system of classification of the unarmed Tetra- 
_ bothriide I have experienced much perplexity, and nowhere more than among the 
- forms kindred to those which Van Beneden has grouped under the generic name 
Anthobothrium. 
The specimens which I have referred to the genus Orygmatobothrium possess many 
of the characters ascribed to the genus Monorygma Dies. There is, however, no 
-myzorhynchus, unless an indistinct papilliform apical termination of the head be 
__ regarded as such. 
__  Diesing’s genera Orygmatobothrium and Monorygma are’ included by Van Beneden 
in his genus Anthobothrium. 

t This species bears a close resemblance to Oerley’s Orygmatobothrium Dohrni: Die 
Entozoen der Haien und Rochen, p. 219, pl. x, figs. 16-19, Phyllobothriuwm Dohrni Oerley,— 
Zschokke, Mém, Inst. nat. Genév., vol. XVI, 328-338, pl. yu, fig. 138 and pl. Ix, figs, 
139-144. 
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In the summer of 1886 and 1887 I had several opportunities of exam- 
ining this shark. In each instance I found this entozoon in abundance, 
~ and usually no others. I take the following data from my memoranda 
made at the time of collecting: 

August 2, 1886.—Highty-one specimens of C. laciniatwm, adult and 
young, obisined from the spiral valve of a single sand shark (O. litto- 
ralis). The chyle was swarming with mature proglottides. One indi- 
vidual of this lot differed from all other specimens of this parasite that 
I have yet seen in having amoderately elongated neck, In the norma! L 
form the neck is short and corresponds to one of the anterior segments. 
A description of this unusual form is given below. No other entozoon 
found, except a few cysts (Xenosites Van Beneden) in the muscular 
coats of the stomach and intestine, q 

July 13, 1887.—Seventy-five specimens of same parasite, young ane 
adult; same host; no other entozoon found. 4 

July 22, 1887. —Fifty- three specimens of same, maximum length 
. 160™™; same host; no other entozoon. Y 

August 12, 1887. —Ninety. two specimens of same, mainly immature, 
maximum length 40™; same host; also five small Rha ynchobothria and 
one Nematod. 

August 13, 1887.—Forty-four specimens, mainly adult, maximum - 
length, 125mm ; ; same host; also five Nematods, four large and one small, | 
with their heads embedded in the mucous membrane of the stomaakil 
near the pyloric constriction. In this lot there was an abnormal forma 
which measured only 18™™ in length, but which had mature segments. 4| 
This form is more fully described below. 7 

Variety longicolle.—The abnormal form found in the lot of August 2, — 
1886, deserves something more than a passing notice. It is the only 
ae nf all that'd draws yet found that has a distinctly elongated neck. — 
In other cases, with this single exception, the length of the neck, that © 
is, the distance from the bases of the pedicels of the bothria to the first 
segment, is about equal to the length of the first segment. In other 
words, the segments begin immediately behind the head. 

When first measured, which was after it had lain in sea-water about, 
eighteen hours, the length of this specimen was 14.7™™, the length of 
the neck 2™™, The first segment at this time was gulakeea and inflated. 
This latter feature disappeared in a few hours and the neck became. 
relatively longer and thinner. After having been in sea-water for’ 
twenty-four hours, the length of the specimen was 21™", its neck 5™™. 
There were eighteen segments in the strobile, all of which seemed 
to be adult and equally developed, while the last two were mature and 
contained ova. In this respect it was in sharp contrast with the other 
individuals of this and other lots, which had mature segments. These, 
as a rule, measured from 100 to 200™™ and over, in length, the anterior © 
and median seginents being immature. On the other hand, the dimen- 
sions and general appearance ot the head and bothria are in no essential 
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particular different from the normal type. The neck, which presents 
the greatest apparent difference, can hardly be taken, from this isolated 
example, as a type for a new species. If that part of the head which 
-__ lies behind the bothriain a normal individual were stretched out, which 
it may have the power of doing, there would then result a form of neck 
exactly like that which characterizes this abnormal specimen. 

The absence of segments corresponding to the anterior and median 
immature segments of the normal individuals constitutes a difference 
which is much more difficult to reconcile with the typical specific char- 
/ acters. Ifother forms should be discovered answering to this, which I 
conceive to be an abnormal form, the discoverer would be justified in 
erecting a new species. It may be regarded at present as a variety. 

x The arrangement of the genital organs in the posterior segment is 
normal. The segments likewise have a lateral opening for the escape 
| ofova. The size of the ova is the same, viz, .02 to .03™™ in diameter. 
| When placed in alcohol the segments contracted very much in length, 
while the neck remained relatively unaffected. 

a Of the specimens, detailed measurements of which are given below, 
_ No. 1is the abnormal form, No. 2 normal, here repeated for compari- 
son. The dimensions of the abnormal specimen are those recorded 
when it was first measured : 


iq Dimensions. No. 1. | No. 2. 
‘@ mm mm 
Deeb y ooo esk eee Mn Sele a sansa sc awiie sinwem scien oth nnd aLande sucape 14.70 | 195.00 
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Le nee es ree Ree PP NORE Poteet aie aio dine sociales Seer acme evo -oeeme sens «snese -18 |..-.---- 
b Domi at Tat SopMONt~. 2. soos c=). -2o0e eX 0s ciceve oe pik, win ce Wn. e Wn «apie Sinise Geel went init 70 . 50 
i ' Breadth of first ee Ee Ee tee etl = ig ort < asa o's an os ing ona Gtinie'e wicte bs Seen 1. 05 .70 
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RTE AT! OE Tah MORNE Tes ae ins slo ckey cae cen one'cecnne-necscewesecnneedvectecasl 1:23 F) E96 
— In No. 2 nodimensions are given for the neck. The dimensions given 


_ for the first segment, however, do not differ materially from those of 
that part of the head which lies behind the bothria. 
a: In the lot obtained August 13, 1887, among quite normal forms, 
were some which bore mature segments although much shorter than 
_thenormal strobiles. In one of these anomalous forms, measuring 18™™ 
- in length, the head and first twenty segments were normal in shape and 
size and character of the flaps. From the twentieth to the twenty- 
fifth segment the breadth of the strobile increased rapidly from less 
- than 1™” to about 3™™. There were thirty-six segments in all. The 
last ten or twelve were about the same breadth, that is, 3™™, and each 

was about 1™™in length. There were a few other specimens which 
__were much like this one, but longer. They were, in fact, transition 
forms between it and the normal type. 

H. Mis, 133 51 
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The individuals of this species are usually an opaque, ivory- white 
color. A few in one of the hosts were observed to be tinged with a 
greenish color. This may have been due, however, to the action of 
some food which had been taken into the alimentary canal of the host — 
a short time before the specimens were collected. 


LECANICEPHALUM™*, gen. nov. 


[Aexavis, a platter. | 


Body tenizeform, articulate, head transversely flattened, iba or 
subquadrangular, and consisting of two disciform nlatas Posterior — 
plate with four supplemental disks (auxiliary acetabula). Neck short 
ornone. Genital apertures marginal. 3 


Van Beneden mentions (Poiss. des cétes Belgique, I, Parasit. et com. p. 
19, Plate v, fig. 13), among the parasites of Trygon pastinaca, a genus | 
which he names Discobothrium. The name which he gives to thespecies 
is D. fallax. He publishes no description of the worm, but figures the 
head and anterior segments. The figure is a good one, but there is no 
explanation of the number of times it is magnified... When, however, 
one is obliged to choose between a short description and a good figure 
in the identification of the Cestoda, the latter is to be preferred. Van 
Beneden’s figure of D. fallax shows it to be a Cestod, with a thick, mus- 
cular anterior disk surmounting a quadrangular base, the angles of 
which are prolonged into prominent tubular bothria, the sucking-disks 
of which are circular. 

Although I do not feel justified, from such meager data, in referring 
a parasite, which I have obtained on three different occasions from the 
spiral valve of Trygon centrura, to the genus Discobothrium, I yet find 
sufficient resemblance between Van Beneden’s figure and my specimens 
to incline me strongly to the belief that they are closely related, if not 
generically identical. The near relationship, if not actual identity, of 
their hosts, makes the close affinity of these parasites the more 
probable. 

19. Lecanicephalum peltatum, sp. nov. 


[Plate 1x, Figs. 2-4.] 


Head nearly circular, disciform, and joined to the neck or anterior 
part of the body at the middle of the posterior side, after the manner of 
a peltate leaf. In the living worm the head looks like two thin plates, 
placed the one on top of the other. The anterior plate is almost circu- 
lar with their edges, which are more or less ruffled or irregularly cren- 
ulate. In preserved specimens they are sometimes so much folded at 
the edges as to obscure the characteristic disciform shape. The second, 


*The genera Lecanicephalum and Tylocephalum are put among the Tetrabothriide 
although neither genus possesses the characteristic bothria of the family. It may 
become necessary, upon further examination of these interesting forms, to put them 
in a distinct group under the name Gamobothriide or some equivalent term. 

‘ 
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or posterior, plate is of about the same thickness as the anterior one, 
and, in the living specimen, is nearly circular, and bears four supple- 
mental disks (auxiliary acetabula), which are nearly equidistant on the 
- margin. In the alcoholic specimens, however, the posterior plate is 
_ found to be somewhat smaller than the other. Its margins are entire, 
— smooth and quadrangular. The largest sides of the quadrangle cor- 
respond to the lateral sides of the strobile, and the supplemental disks 
are at the angles. In some cases the angles which bear the supple- 
mental disks are slightly prolonged. 

_ The supplemental disks are directed sometimes forward, sometimes 
backward. Their usual direction is probably outward, or at right 
angles to the axisof the body. The diameter of a single disk, measured 
in an alcoholic specimen, is .1™™. 

The neck, or anterior part of the body, is attached to the posterior 
side of the disk-shaped head, like the petiole of a peltate leaf to its 
blade. 

Segments begin about 1™", or less, back of the head. The first dis- 
tinct segments are broader than long. The segments are, at first, rather 
flat, squarish or rectangular, with parallel sides and sharp angles, but 
as the reproductive organs begin to mature, the segments become 
rounded and somewhat thickened, giving a moniliform outline to the 
strobile. The posterior segments are considerably elongated, sometimes 
: bacilliform, rounded at the angles and slightly constricted at the ends, 
at other times elongated and rectangular. 
| Reproductive apertures marginal, a little in front of the middle of the 
’ segment. Cirrus bulb large, oval, with anterior prolongation. Cirrus 
_ echinate. , 

; Habitat.—Trygon centrura, spiral valve, July 29, 1886, July 10, 1887, 
: 
. 


and August 1, 1887. Wood’s Holl, Massachusetts. 


I have obtained this entozoon on tbree different occasions, each time 
from the spiral valve of the sting ray (Trygon centrura), and each time 
but few specimens. The first lot contained but one specimen; the 
others four or five each. 
| _ The following measurements were made on living specimens, one from 


a each lot: 
a Dimensions. No. 1. | No. 2. | No. 3. 
mm. | mm mm 
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ER IER Sacra is vieniace x d'g's'o'd o'elold widie h cinleuw Super gna te paealmmans Aas hee eee 40 
EINE Feta Re an sa nse cae’ og non ss nowasiae Sano betentiweds ae 16 12 14 
mem ret isnineh. SCFMCNL. <2. .0.4.2 2... ns oe on aos ca anerwon coscaugeasfreeee ss . 20 1.00 
SE EEIIRIE @E MPRU ROP MIONT oo cere ee ce teb ens saaeaeaenes maspeaees . 04 02 -10 
Breadth of first PORN 2 esc Cte an a pe angalela ds Bue, Seapine amas cig ciectee ole . 16 .12 18 
PATRON ee OS oo. ook cca w Sevens Une te devbg cueas sedans edede sul . 85 1. 50 . 80 
Semmetnenar east geriont 269.000. e020. is 6 See a ige ea tCal ike dene nawecces . 30 32 . 26 
SMIIHORINEN TS e cio 2). Does se Cibo oeee uns WoL eeesheutatens Od onc tuo daee i ee 
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In No.1, which was lightly distorted dnderane compressor, the head _ 
measured across the top 1.4" and was quite thin, as shown in the — 
sketch (Fig. 2). The dimensions of aleoholic specimens differ, but little 
from those of the living specimens. 

Although in this species the bothria, being represented by the ati 
vided posterior disk of the head, are strictly one, the occurrence of four 


definite auxiliary acetabula on the margins of the botbrial disk shows 


its relationship to the family Tetraphyllide. The anterior plate or disk 
is probably to be regarded as homologous to the myzorhynchus of 
Echeneibothrium. : 4 

Although the head of Lecanicephalum peltatum, as a whote, is some- 
what suggestive of Van Beneden’s figure of Discobothrium fallax, the 
differences are also very profound. Indeed, the figure of D. fallax sug- 
gests some of the forms of Heheneibothrium variabile, especially one fig- 
ured by Olsson (Lunds. Univ. Arssk., Vol. 111, Plate I, Fig. 15), 

Anatomy of posterior segments. Spee posterior sbpinen were stained 
with hematoxylon and cut into longitudinal sections. They furnished 
the following data: The segments were about .7™ in length and .24™™ 
in breadth. The body wall is composed of two layers. The outer of 
these is a musculo cuticular layer, which is characterized by having a 
transversely crackled appearance; the broken lines which produce this 
effect are about .01™™ apart. The inner layerof the body wall is coarsely 
granular, the granules being very irregular in shape. 

The genital aperture is marginal, and in a section measuring .7™™ in 
léngth was exactly .3™ from the anterior end. Under alow magnify- 
ing power the genital aperture appears to lead directly into a some- 
what pyriform clear space, which is .16"" long and .08™" broad, and is 
directed towards the anterior end at a sharp angle. Its anterior ex- 
tremity was, in one case, only .16"" from the anterior end of the segment. 
When the sections are examined under a magnifying power of from 
250 to 300 diameters, the appearance of this apparent cirrus bulb is very 
remarkable. It is then seen to be lined with a dense coat of very fine 
bristle like spines, which point towards the externalaperture. The true 
nature of this bulb is thus revealed. It is in fact the base of the cirrus 
itself, and lies in a larger cavity, which also contains additional coils 
of the cirrus. The walls of the true cirrus bulb appear to be thin and 
weak in proportion to the size of the organ to be evaginated. The 
diameter of a section of one of the folds of the cirrus lying beside the 
enlarged base was .02™™, The shape and appearance of the cirrus when 
extruded must be very remarkable. It is evidently quite long. The 
spines with which it is beset are quite slender and bristle-like, and 
measure .006™" in length. The true cirrus bulb is .19™™ in length and 
.11™™ in breadth. It lies nearest that margin on which is the genital 
aperture, and in one of the sections extends to within .14™™ of the an- 
terior end of the segment. The same measurement was obtained from 
one of the segments in which the invaginated cirrus appeared in the 
shape of a loop. 
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The ovaries are two oval or elliptical organs, .17™™ long and .05™™ 


broad, lying one on each side of the median line at the posterior end of 
the segment. They appear to be confluent at the extreme posterior end 


of the segment. The granular elements of which they are composed 


- measure .005™™ in diameter. 


A thick-walled tube originates between the lobes of the ovary, and fol- 
lows the region of the median line in a sinuous course to the posterior 
edge of the cirrus bulb. It then turns abruptly toward the margin, 
where it opens into the genital cloaca behind the cirrrus. This tube is 


- evidently the vagina. 


In some of the sections there are to be seen, near the vagina, what 
appear to be parts of a larger and convoluted tube. This I take to be 
the vas deferens. It differs radically in appearance from the vagina. 
The latter in longitudinal sections is linear; its thick walls inclose an 
empty space. The former is massive and filled with very fine striated 
material. This latter appearance, in sections of cestod segments, is 
occasioned by the presence of spermatozoa. 

Along the margins of the segments, and in the interior among the 
other organs, there are numerous granular bodies. These are not always 
of definite shape, but are often elliptical, oval, or circular in section. 
They are probably sections of spheroidal masses. They are from .02 to | 
.05™™ in diameter, and the granular nuclei with which they are filled are 
.003™" in diameter. Some of these bodies, near the margins of the 
segment, had an incipient striated appearance. They are probably 
spermatic capsules of the testes, in the nuclear contents of which sperma- 
tozoa are beginning to be differentiated. There was no indication of 


- ova in these segments. 


TYLOCEPHALUM,* gen. nov. 
x ‘[rvAoc, a knob. } 


Body articulate; head globose; bothria united into a globular disk 
and bearing four supplemental disks, which are arranged in lateral 
pairs; myzorhynehus also globose, as large as remainder of head. 


Neck, 4. e., unjointed anterior part of body, moderately long. 


Genital apertures marginal (?). 


I have found it necessary to establish this genus to accommodate 
a single small cestod from the spiral valve of the cow-nosed ray 
(Khinopterus quadriloba). As the specimen was associated with a few 
specimens of Rhinebothrium cancellatum, I at first supposed that it 
might prove to be the young of that species. The total absence of any- 
thing like cost, and, moreover, the presence of supplemental disks, at 
once shows that it can not be referred to either Echenetbothrium orRhine- 

— bothrium. 


ena 


*See foot-note on page 84. 
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The character of the head suggests a possible close relationship witll 
Discocephalum. The large, globular myzorhynchus of Tylocephalum 
may be homologous with the broad, muscular head of Discocephalum, — 4 
in which case the globular acetabular disk of the former would be ho- 
mologous with the corrugated, inflated, cervical mass of the latter. If 
the acetabular disk of Pylon indea were, in the adult, to divide into — : 
independent bothria, it would then exhibit a close resemblance to Van 
Beneden’s Diesen q 

Until more material is obtained the exact position of this Cennd must | 
remain in some doubt. 


- 


20. Tylocephalum pingue, sp. nov. 
[Pinguis, plump. ] 
[Plate 1x, Figs. 5-9. ] 


a 


Head divided into two spherical parts by a median transverse constric- 
tion, the anterior part a myzorhynchus, the posterior a bothrial disk, 
bearing four supplemental disks not evident in the living worm, but 4 
when the specimen is made trausparent they are seen to be arranged in © 
pairs, which are marginal with respect to the head, lateral with Teepe 
to the body. 

Anterior segments begin some distance back of head, very short, | 
much broader than long, subsequently squarish, ian longer thadel | 
broad. Habit of body rather plump in subcylindrical. Genital ie = | 
tures marginal (?). Length of immature specimen 20™™. | 

Habitat.—Rhinoptera quadriloba, spiral valve, one specimen, Wood’s | 
Holl, Massachusetts, July 20, 1887. ql 

The description of this genus and species is based on the examina- — 
tion of a single specimen. While no sexually mature segments exist ~ 
the adult or strobile condition is well assured. J shall first give the 
description made of it while it was yet living, and then add the few 
observations I have been able to make after a study of the alcoholic» z 
Specimens. r 

When the specimen was first found it was firmly attached to the 
mucous membrane about the middle of the spiral valve of its host. — 
The anterior part of the head, or myzorhynchus, was imbedded in the 
mucous membrane. It was carefully removed without damage and the ~ 
specimen placed in sea water. It then measured 20™™. Its form was — 
subcylindrical, and it had an arcuate outline on account of a flexure — 
towards one of its margins. No movements were observed in it at first, — 
and until it was examined with a lens it was taken to be a specimen of © 
some Hchinorhynchus. 

The shape of the head was very peculiar, and totally unlike that of 
any cestod I had ever seen. In my notes made at the time I described - 
it as shaped like a dumb-bell with a very short handle, the axis of the 
handle coinciding with the axis of the body. The anterior globular — 
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part of the head, that part which was imbedded in the mucous mem- 


5 _ brane, when removed appeared to be more delicate than the posterior 


part. It was delicate and translucent, and of a faint pink or carnation 
color. 

Behind the anterior tumid part of the head there was a constriction, 
making the handle of the dumb-bell. The band which formed this con- 
striction was also pinkish in color. Behind this constriction, was the 
second tumid part of the head, which was dense and opaque and of an 
ivory-white color. The color of the body was yellowish-white. 

The head preserved its singular shape unchanged when placed in sea 
water, although the worm showed signs of life by very slow movements, 
especially of the posterior segments. The worm as a whole, however, 
was practically immobile, and in this respect was in sharp contrast 
with the very active movements of some specimens of Rhinebothrium, 
which were associated with it. 

Following the head was a nearly cylindrical neck, which makes a 
slight but abrupt enlargement a little less than 1™™ back of the head. 
Transverse lines, which run from the margins towards the middle of the 
lateral faces, very soon make their appearance, but do not meet so as to 
divide the body into distinct segments until about 8™™ back of the head. 
The segments are at first quite short. Farther back they become 
squarish. Near the posterior end they are longer than broad. Four or 
five of the posterior segments, excepting the last one, had beautiful 
curving marginal outlines, being convex in front and concave behind. 
The last segment was considerably elongated. 


The following measurements are from the living specimens : 


Millimeters. 
eee re aaa be od ac obs tb meen via dinis'e'Sse aneurin’ 20. 00 
MR REMERT OMIT Sie igs ha cacao ad einice cave cnede Kas bees +- neue 1.16 
Pee Or IN VZOFNURCNRE! = 6. 25-08. . os 2.0 foe 2o 0 ee ce wees cee . 58 
MeO OF my FOTN Y NCHS <<<. 5.1505 deta n Gniec ee cosbiewsans . 76 
Denets of median constriction «.. 22... 2.2205 .sese0 ene non bene .14 
Diameter Gf median CONStTICHION -.- ~.- .csene Cen gee ewes sccene= 56 
Roeumtu ef acetabular disk. ..: . 22. 22-0-.5- 5. os ccc wsc awaees 44 
Diameter of acetabular disk... 52.22... 22. .odlc eke eee .74 
Diameter of neck immediately behind head ........--...----- . 30 
ieee te back ot head t.. ..j.203:-—- as sn ots oe seem men Sul eta 
Length of median segments ...-.-..-.--.- pies Lap eee reece 13 
breattn Of, aedian segments ..-.--.--.-- 26+ ss. casacnucfenne 50 
Length of segments near posterior end ........-------------- . 40 
Breadth of segments near posterior end .... ..-.----.---+..-+- - 40 
Length of last semment ...--.-. 05... .-.5.-62-5  aaka Taare Sees . 66 
Promina! 1ash secmenh 22... 2.6 6552.0. cee pois onde caenienee = . 28 


The habit of the body throughout is rather plump, inclining to cyl- 
indrical. 

The specimen was further examined after it had lain some four months 
in alcohol. When placed in glycerine the anterior bulb of the head 
became transparent. Longitudinal muscular fibers could be seen enter- 
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ing it from behind and diverging in all directions to the periphery. 
The posterior bulb remained too opaque to show its structure. Imme- — 
diately back of the head the neck was somewhat flattened for a short — 
distance, beyond which it was rather plump and cylindrical. The short, 
flattened part of the neck was transparent, and within it could beseen | 
a band of about ten longitudinal muscles or vessels, or both. There | 
were no. indications of reproductive organs. . , 

The specimen was next examined in oil of cloves. The character of 
the head was now found to be quite different from what it had been 
supposed to be when studied in the living specimen. Theanterior part 
proves to be a large globular and muscular myzorhynchus, which may 
possibly be retractile. The central constricted part of the head is dis- 
tinct, and surrounds the compressed base of the myzorhynchus like a 
collar. The posterior part of the head is not strictly globular, but is 
longer in that diameter which corresponds to the marginal diameter of 
the body than it is in the opposite direction. It is entire in outline, 
undivided, and at its base surrounds the constricted neck like a collar. 
On its anterior surface it bears four supplemental disks. These are 
oval or oblong, in shape, and are directed forwards. They appear to be 
arranged in pairs, which are marginal with respect to the head, lateral 

‘with respect tothe body. They are about .01™™ in diameter, cup-shaped, 
with depressed centers, in which there is a reticulated muscular tissue, 
and with raised edges which are composed mainly of radiating fibers. 

The middle of the neck and anterior part of the body is traversed by 
a number of strong muscular bands of longitudinal fibers. These 
bands, or fascicles are distinct from certain broad sheets of longitudinal 
muscular fibers which can also be seen in this part of the body. The 
central band of fibers, or vessels, continues to be visible to the posterior 
end of the body. 4 

The posterior bulb of the head is very muscular. The outer part of 
it is granular with radiating and circular fibers. Of these the radiat- 
ing fibers predominate. Beneath this outer layer towards the center 
and the anterior part of the bulb there are numerous strong diagonal 
fibers crossing each other so as to make a net-work with rhombic meshes. — 
The middle constricted part of the head is made up of granular tissue 
with very numerous radiating fibers, which enter from behind and di- 
verge to the free collar-like border. Its center is composed of longi- 
tudinal fibers, which, entering the base of the anterior enlargement or 
myzorhynchus from behind, make the divergent longitudinal fibers 
which form the predominating fibrous tissue of that organ. 

The head is thus seen to be made up of three parts: First, the myzo- 
rhynchus, which is globose in front, but contracts to a comparatively 
narrow base. The latter is surrounded by the anterior rim of the sec- 
ond part. This second or middle part of the head is short, separated 
from the posterior part by a deep furrow, and surrounds the base of the 
myzorhynehus with its anterior raised border. It may possibly be a 
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- The third part is a muscular disc, which bears four auxiliary acetabula 
- onits anterior edge. It is truncate in front, globular in lateral, oblong 
in marginal view. At its base it forms a collar, with thick, rounded 
edges, which surrounds the abruptly-narrowed neck. 
_ Anatomy of posterior segments.—The last three segments were stained 
' with hematoxylon and cut into longitudinal sections. The segments 
areas yet too immature to allow one to say certainly that the genital 
_- apertures are marginal. There is, however, a dense, pyriform nuclear 
| cluster towards the front end of each segment and nearer to one mar- 
gin than the other, which I believe outlines the beginning of the cirrus 
| bulb. There is also a nuclear aggregation at the base of each segment, 
which probably marks the beginning of the ovary. Although no ex- 
ternal genital apertures as yet exist, I feel quite confident, from the 
appearance of these segments, that, when adult specimens of this species 
are found, the genital apertures will be found to be marginal. 

The sections show first a soft, granular epidermis, which has a tend- 
| ency to slough off. Next a fine granular layer containing delicate cir- 
cular fibers. Beneath this is a layer with coarse granular and longi- 
tudinal fibers. The center of the segment is granular with no fibers 
of any kind. There are, however, many clusters of nuclei with a clear. 
space in the center of the cluster. These are apparently sections of tub- 
ular bodies which are beginning to take shape in the parenchyma of the 
' interior of the segment. Some of these nuclear clusters are elongated. 
3 Two rather prominent aquiferous vessels were observed. Each of these 
| lies a distance from the nearest margin equal to nearly one-third the 
' breadth of the segment. These pursued a somewhat sinuous course 
/ and passed without interruption from one segment to another. 

The segments are sharply defined, the one from the other. At the 
dividing line between two segments an abundance of circular or trans- 
verse fibers is developed. The posterior edge of each segment pro- 
jects a very little to overlap the front end of the succeeding segment. 


Sub-family I].—PHYLLACANTHINA Van Beneden. 
CALLIOBOTHRIUM Van Beneden. 


The restoration of Van Beneden’s genus Acanthobothrium necessitates 
an emendation of the definition of the genus Calliobothrium. The char- 
acters of this genus, thus emended, following Diesing’s definition, are: 


Body articulate tenizform ; head continuous with the body or separated by a neck, 
quadrangular, with four angular bothria, which are attached to the head in front by 
the dorsal face, trilocular on account of two transverse costz, each armed in front 

with four simple hooks, and provided in front of hooks with a versatile supplemental 
disk, cup-shaped, trilocular or contracted into a globe. Genital aperture marginal. 
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21. Calliobothrium verticellatum Rudolphi. wee i 


See Report of U. S. Fish Commission, 1886, pp. 476-479, Plate IV, Figs. 1-8, for ded 
scription and synonymy. . 


I have already published a description of this Cestod, which I ob- 
tained in August, 1884, from the spiral valve of Mustelus canis. - 
Since then [ have fade Bp rere captures of this parasite in the same. 
host. 


atest No. of dog- 


capture. fis pera Number of parasites found and remarks. 


1886. 
July 22 1 | A single specimen. 
23 3 | Several in one, one in another, none in third. 
24 4 | Several in each. 
31 1 | Twenty specimens more or less, maximum length 154™», 
1887. 
July 19 6 | Several from two of the hosts, maximum length 91™™, 
21 10 | Moderately abundant in all. 
Aug. 4 3 | Several obtained from each. 
6 1 | Three specimens, maximum length 115™™, 
10 3 | About adozen from one, ten from another, none from third, 110™™ maximum. 
12 1 | A few specimens much attenuated and flaccid. 
3 2 | About furty specimens in one, nine in the other. 


I add the following data to my former account of this worm. The 
length of the adult strobile evidently far exceeds 100™™, the maximum ~ 
of my former paper. The longest living specimen that Ihave measured — 
was 154™™ in length. I also find several alcoholic specimens measuring 
as much as 90™" in length. The free proglottides are much larger than — 
the posterior segments of the specimens upon which I based my former | 
description. 

Following are measurements of posterior and free segments of alco- 
holic specimens : 


Milli- | Milli- | Milli- | Milli- 

meters | meters.| meters.} meters. 
Lencth of progiottis..2<2. 4 [2.2 se. acs Wee npen cee nee sh ppesnn sane ceeeees 5.6 4.6 3.6 5.4 
Breadth ofprogiothis= 52 secs. 2is cies -64 apwae dds detebecas Soest a enas | 1.3 1.4 2.2 13 


In a living strobile, 115™™ in length, the last segment, when at rest, 
measured 3.5" in length and 1.75™™ in breadth. Free proglottides in — 
the same lot were very active, in some cases stretching themselves out 
to a length of 10™™. 

The following points were made out without the aid of thin sections: — 
The genital apertures are marginal, near, or in front of, the anterior 
third. There is sometimes a low papilla in the vicinity of the aperture. 
The cirrus is comparatively short, small and covered, at least at base, — 
with exceedingly minute spines. It wasnotseen fully everted. Diameter — 


t 


Ae 


' [93]  ~ NOTES ON ENTOZOA OF MARINE FISHES. 811 
4a 3 


| at base in one case about .03™", The cirrus bulb in thisinstance small, 


nearly circular in outline, and .6™" in diameter. In one instance the cir- 
rus was protruded about .044™™ and measured .023™™ in diameter. No 
Spines were visible on the everted cirrus. In the posterior segments 
the ovaries occupy about the posterior fourth, and under moderate en- 
largement appear as finely granular organs, somewhat two-lobed, but 
confluent at the middle line. In segments which precede the extreme 
posterior ones the ovaries occupy as much as the posterior third, their 
anterior edge making a line transverse to the axis of the segment. The 
inner termination of the vagina is in a bulbous enlargement—seminal 
receptacle-—between the lobes of the ovary. A wide ductor sinus, the 
uterus, occupies the median line of the segment from the ovary almost 
to the anterior end of the segment. The vagina leaves the uterus 
opposite the genital aperture and proceeds directly to the margin of 
the segment, thus making a right angle with the axis of the segment. 
The vas deferens is represented by a cluster of tubes at the ant-rior 


end of the segment. The remainder of the interior of these segments is 


filled with large, spherical, granular bodies, which I take to be the testes. 
In the mature free proglottides the anatomy is quite different from what 
has been given for the posterior segments. In the former an inner ob- 
long space, the uterus, which is of considerable extent, becomes converted 
into an ovisac which is filled with small ova. Such a proglottis when 
rendered. transparent in glycerine resembles a double sac. The tissue 
of the outer sac appears homogeneous, with the exception of a few small 


granular masses, which apparently represent the remnants of the testes 


and vas deferens. The inner sac is sharply defined from the outer by 
a thin limiting membrane and is filled with ova. 
The foregoing points in the anatomy of the segments were confirmed 


_ by thin sections, and a few additional facts obtained. In longitudinal 


sections the cirrus was seen to be armed with minute spines throughout 
its entire length. Both the cirrus and its bulb are remarkably small in 
proportion to the sizeof the mature proglottis. The vagina was seen to > 
open immediately in front of the cirrus. The vas deferens was found to be 
quite voluminous, and appeared in sections as convoluted vessels filled 
with a dense, filamentous substance, which I take to be spermatozoa. 
Some of the large, granular bodies already mentioned, were seen, in sec- 
tions, to contain, besides the granular nuclei, abundant fibrous tissue. I 
haveinterpreted this as indicating the transformation of the nuclear con- 
tents of the testicles into spermatozoa. In some sections in which the 
uterus appeared as a broad median sinus with irregular outlines the 
vagina was seen to lie, not in the median sinus, but along one of its 


sides, within the dense, granular tissue which form the boundary walls 


of the sinus. This was about the middle of the segment. In some sec- 
tions, however, which showed the posterior part of the segment, the va- 
gina was seen as a convoluted tube between the lobes of the ovary, and 
appeared for a short time after leaving the ovary to lie in the median | 
sinus. 


812 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [94] _ 


The ova when highly magnified are seen to be oval and measure ~ 
about .066™™ and .055™™ in the two diameters. Each ovum contained ~ 
about a half adozen globular masses, which are densely granular, stain 4 
deeply, and measure about .019™™ in diameter. 


22. Calliobothrium eschrichtii Van Beneden. 


[Plate vu, Figs. 5-12.] 


Acanthobothrium eschrichtii Van Beneden, Bull. Acad., Belgique, XVI, 11, 
280. 

Onchobothrium (Calliobothrium) elegans, Diesing, Sitz., der kala, Akad., 
XIII, 585. 

Calliobothrium eschrichtii Van Beneden, Mém. Acad. Belgique, xxv, 142 
and 193, Plate x1v; Diesing Revis. Ceph., Ab. Par. 280. 


I have found a Calliobothrium repeatedly in Mustelus canis, which in 
most particulars agrees with Van Beneden’s C. eschrichtii from Muste- — 
lus vulgaris. Van Beneden’s description of this species is thus epitom- _| 
ized by Diesing : ; 4 

Head subangular, bothria four, angular, subelliptical, each divided into three un- 
equal loculi by two transverse cost, armed in front by four simple subequal hook- 
- lets, and provided in front of hooklets with a supplemental disk (auxiliary acetabu- 
lum), which is sometimes simple, trilocular. Neck short. Anterior segments of the 
body subquadrate, subsequently longer than broad. Genital apertures marginal. 
Length 4 to 6™™. 

I find in my notes records of eight different captures of bia species, 
each time in the spiral valve of the smooth dog-fish (Mustelus canis). 
All the captures were made at Wood’s Holl, Massachusetts. 

Following is a summary of the records: 


Ae sh exanr Number of specimens obtained and remarks. 
1886. 
July 22 1 | Eighteen. 
23 3 | Five in one host, near anterior end of spiral valve. 
24 4 | One in one of the four hosts. 
Aug. 6 | 1 | One. 
1887. 
July 19 6 | Two from one of the six hosts. { 
21 10 | Six found in a few of the ten hosts. 


Aug. 10 | 3 | Eleven from one of the three hosts. 
| 2 | Two from one, and one from the other host. 


These specimens were almost invariably associated with C. verticilla- 
tum, Rhynchbothrium bulbifer, and R. tumidulum. The same host was 
examined on twelve other occasions in the latter part of July and fore 
part of August without finding this parasite. 

The length of the specimens which I have obtained varies from 5 to 
14™, The average of nine specimens from the capture of July 22, 1886, 
is 9. 56mm, maximum, 147"; minimum, 6™™. 
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Dimensions. | No. 1. | No. 2. 
nL SEE eI oR SNS SR tie! ER ty V8 
mm mm 
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Re it IE eM ie id 2 ns, cake cla nse oe eid ended cikmae odes donk pace ee ee baal ae eee . 34 
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Leen ete eRe etna sade soWa us vam idicaccece ss secs -.s-sesuussencuessaseumaee 20 . 24 
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In No. 1 there were six large proglottides preceded by five smaller | 
ones and a few indistinct ones near the head. In No. 2 there were fif- 
teen distinct segments. . The first six or eight of these were only mod- 
erately distinct, merging into fine transverse wrinkles near the head. 
In another specimen the five posterior segments were larger than the 
others and were preceded by nine smaller segments, gradually dimin- 
ishing towards the head, where they merged into indistinct segments, 
indicated by transverse lines. The posterior segments are, in general, 
elongated, loosely attached to each other, and separating easily from the 


_strobile. Usually there are from three to five mature segments. Six 


is the greatest number observed on a single strobile. 

The greatest difference observable between these specimens and Van 
Beneden’s C. eschrichtii is in respect to the dimensions of the posterior 
segments. The dimensions given by Van Beneden for C. eschrichtw 
are: Length, 4 to5™™; length of bothria, .6™™ ; length of hooks, .1™™; 
breadth of neck, .2™™; length of free proglottis, 8 to 9™™. A compari- 
son of these measurements with those given above will show that the 


principal difference is that which exists between the posterior segments 


of my specimens and the free proglottis of Van Beneden’s description. 
On one occasion I found a large proglottis associated with some indi- 
viduals of these species which I at first thought might prove to belong ° 
to C. eschrichtt. Upon comparing it carefully with posterior segments 
of CU. eschrichtiti and of Rhynchobothrium bulbifer I found that it be- 
longed to the latter. I am therefore tempted to believe that Van 
Beneden has mistaken the free proglottis of some other Cestod for that 
of C. eschrichtit. I have frequently found mature segments on the 
longer strobiles of C. eschrichtii, as well as free proglottides, from which 


_ the large ova were issuing, but have never found them to exceed about 


1.5™" in length, while on the other hand, associated with them, I have 
often found specimens of R. bulbifer with posterior segments and free 
proglottides measuring 5™™ and 6™™ in length. 

The description given above is perhaps enough to render identifica- 
tions of this species certain, but as Van Beneden’s description would 


indicate that there may be some constant differences between his speci- 
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mens and these which were obtained on this side of the Atlantic, Ladd a 
the following data: a 
_ The head at rest is somewhat rectangular in outline. The bothria, — 
four in number, are opposite, that is, not arranged in marginal pairs, — 
oblong, rather bluntly rounded posteriorly, hollowed out on the face, — 
boat-shaped. They are divided into three loculi by two transverse — 
cost. The two posterior loculi are of nearly equal length and shorter ~ 
than the anterior one. At the anterior end each bothrium bears four — 
simple hooks. These are in pairs, a pair near each margin. The bases ~ 
of the hooks in each pair are closely articulated, but do not spring from 
a common base. The hooks are relatively long and slender, pointing ~ 
backward. They curve outward slightly at first, but near the points 
return until they are nearly parallel with the axis of the head. The ~ 
outer hook of each pair (outer with reference to bothrium) is a little — 
longer and more slender than its mate. The inner hooks have very 
broad subcutaneous basal supports; a prolongation of each approaches 
that of the other and almost meets it. There seems, indeed, to be a small 
solid piece which fills up the interval between the bases. Muscular 
fibers can be traced to the basal supports of all the hooks. The hooks 
themselves when magnified are seen to be hollow and filled with finely 
granular material. The combined effect of these hooks is to form a 
crown of sixteen hooks. 

In front of the hooks each bothrium is surmounted by a triangular 
pad which bears a single supplemental disk. This part of the bothrium 
is capable of considerable variation in shape. I have seen it approach 
the trefoil shape figured by Van Beneden, but have never seen it assume 
that shape definitely. | 

The posterior ends of the bothria are free and are susceptible of much 
variety of motion. In progressive movements the bothria are thrust 
forward either by diagonally opposite pairs, by adjacent pairs, or singly. 
When aspecimen was placed under a compressor and slight pressure 
applied a bothrium was pushed forward in front of the head and at- 
tacbed to the cover-glass by the supplemental disk and the posterior 
loculus. By this means the head was dragged forward. The last part 
to detach itself from the cover-glass was the posterior loculus, which 
was acting as an independent sucking-disk. In ordinary progression 
the entire face of the bothrium is attached to the supporting surface. 
The head of the living worm is almost transparent. The bothria are 
strengthened by bands of muscle fibers, which lie near the margins at 
the bottom of the trough-like face and send up short branches to the 
upperedgeorrim. Each bothrium is further strengthened by two trans- 
verse muscular bands, which form the characteristic coste. <A single 
bothrium in the living worm suggests a wire flower basket. When the 
posterior ends of the bothria are reflexed they are seen to be joined to 
the head by a broad membrane, in which lie bands of muscular fibers. 
When the bothria are reflexed sufficiently, that is, when their posterior 


<i. 
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ends are turned outward and forward over the hooks, as is often the 
4 case in active worms, a short neck is revealed, which is cylindrical and 
lightly tumid just back of the point of attachment of the bothria. The 
neck or anterior part of the body is very elastic and in life contracts 
and expands constantly. Transverse striz appear very soon and seg- 
- ments make their appearance soon after the strie begin. A few of the 


first segments are broader than long. These are followed by a few 
which are as long as broad. The subsequent segments are longer than 
broad. The posterior segments are usually several times as long as 
broad; occasionally they are contracted until they are nearly as broad 
as long, often with narrow extremities. 

Genital apertures marginal, about posterior third. Cirrus long and, 


_ so far as observed, smooth; vas deferens long and much convoluted, 


Vagina a Slender tube opening in front of cirrus. Ovaries two oblong 
lobes lying on either side of the median line, confluent at posterior end 


of segment and occupying nearly the posterior third of the length of 


the segment. The ova are relatively large. They were frequently seen 
issuing from the ruptured walls of mature segments which had lain for 


a few hours in sea water. They are globular in shape and consist of a 


granular center surrounded by a thick but perfectly transparent 
envelope, with a very thin limiting membrane. In some the granular 
interior appeared to be undergoing segmentation. This segmented 
interior in some of the ova had assumed a stellate shape on account of 
prolongations of its substance, which penetrated the surrounding 
envelope. These prolongations were generally knobbed at the ends. 
Measurements of several ova which had escaped from a mature segment 
and had been lying for some time in water gave the following results: 


Longer | Shorter 
diameter. |diameter. 


Mm. Mm. 
Te sesaisn cet a cis Wiel. 0. 32 0. 26 
Deel ahis'a.p's'tin'a, 0's 0. 24 0. 20 
Deke wee aco dain Ses 0. 26 0. 22 
ge LN Sp 5 0. 26 0. 26 
BR aan as ob ote 0.18 | 0. 16 ¥ 


The ova evidently increase in size after being discharged from the 
segment, by the imbibition of water through the investing pellicle. 
Van Beneden describes and figures the ovaof C. eschrichtit as having 


very long filamentous appendages. While I have never seen any 


appearance of that kind in the ova of my specimens there does not 


- seem to be anything inconsistent with it. The thick transparent en- 
velope which surrounds the granular or nuclear interior might assume 
- under certain conditions of contraction very diverse shapes. 


‘It will be seen by the foregoing description that there are some im- 
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portant differences between these specimens and C. eschrichtii.. The 
points of resemblance are so many, however, that I do not feel justified, © 
at present, in making a new specific name. a 


ACANTHOBOTHRIUM Van Beneden. 


Bothriocephali (Onchobothrii) spec., Rudolphi. ga 
Calliobothrii spec., Diesing. * 

Body articulate tzenizform. Head separated from the body by a 
neck, quadrangular. Bothria four, opposite, attached to head by antero- — 
dorsal side, each with two transverse costz on face, and armed in front — 
with two bifurcate hooks, and surmounted in front of hooks by a tri- — 
angular pad, bearing a supplemental disk which is capable of assuming — 
diverse forms. Genital apertures marginal. |g 
The genus Acanthobothrium was established by Van Beneden toac- — 
commodate forms whose scolices resemble those of Calliobothrium, but — 
which bear forked instead of simple hooks. To the genus Acantho- 4 
bothrium he referred the species A. coronatum (Bothriocephalus coronatus — 
Rud.), and a species which he named in honor of Dujardin, A. dujardinit. 
The former species has since been referred to the genus Calliobothrium by 


Diesing, whose classification is accepted by Von Linstow. Van Bene- — 


den’s species, A. dujardini, is placed in a new genus by Diesing, and — 
is now known as Prosthecobothrium dwardinit. | ; 

The genus Acanthobothrium is thus briefly characterized by Van — 
Beneden : { 


The four bothria armed each with two hooks united at their base and forked at 


the apex. 


I have been led to restore the name Acangnnbatienie on account of a 
small species, the scolex of which agrees very closely with A. coronatum, — 
and the strobile with A. dujardinit Van Ben. (Prosthecobothrium dujar- — 
dinw Dies.). According to this view the species C. coronatum should 
be henceforth known as Acanthobothrium coronatum Rud. 


Acanthobothrium paulum, sp. nov. 
[Plate vi. Figs. 1-7.] 


Head subquadrate. Bothria four, opposite, oblong, faces hollowed — 
out and boat-shaped, borders usually somewhat inflexed, with two — 
transverse coste, the anterior costa a little back of the middle of the 
bothrium, the other near the posterior end. The posterior ends of the — 
bothria from about the anterior costa free and versatile, narrowed and — 
bluntly rounded, each bothrium with two forked hooks at anterior end. — 
The bases of these hooks meet on the median line of the bothrium. ~ 
The inner prongs are the longer, the distance between them is about — 
equal to the distance between two prongs of the same hook. The outer 
prongs bend outwards and backwards sharply. The bases of the hooks | 
are slender, about same diameter as the prongs, and are not quite as long © 
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as the shorter prong. They join by a simple articulation. In front of 
each pair of hooks is a triangular pad which bears a single, circular, 
 suppleniental disk. The neck is rather long and merges imperceptibly 
into the segmented body. The first segments are broader than long, 
but increase in length uniformly. The median segments are squarish, 
~ posterior segments longer than broad, slightly irregular in outline. In 
all specimens thus far observed the posterior segments are from four 
to eight times as long as broad. In most of the specimens, especially 
the shorter ones, the last segment is attenuated at the posterior end. 
. Genital openings marginal, near the middle of the segment. Cirrus 
very long when fully extended, bulbous at base when partly everted, 
densely echinate. Length, maximum 20™". 

Habitat.—Trygon centrura, spiral valve, July, 1886; August, 1887. 
Wood’s Holl, Massachusetts. _ 

I have obtained this parasite on four different occasions from the 
spiral valve of the sting ray (Trygon centrura\. Following is a brief 
summary of the different captures: 

July 29, 1886; about thirty specimens from spiral valve of one ray. longest speci- 
men about 20™™, 

August 1, 1887; four specimens obtained from a lot of three rays; longest speci- 
men about 9™™, 

August 8, 1887; about two hundred and fourteen specimens; all quite small; max- 
imum about 5™™, from a single ray. 

August 10, 1887; five specimens; maximum 13.5™™, from two rays. Three of these 
specimens, maximum 13.5™™, had black hooks.. The remaining two, maximum 6™™, 


- had the ordinary amber-colored hooks. The black color, however, disappeared from 
the former when the specimens were placed in alcohol. 


The following measurements, with the exception of the hooks of one 
_ or two specimens, were made from living specimens : 
3 Dimensions. No.1. | No.2. | No.3. | No.4. | No. 6. | 
id mm. mm. mm. mm, mm. 
TS SSE SS) eS i ape 19.00; 9.00| 450] 13.50 6. 00 
SIRE Eg Ge Sn gO ee 0.60: |-2. 5.0. oe ee 
¢ Suerte: More At BOOK Ecos a2 cocaine - 62 sacs - 5-5 28ce-loecesene 0.26] 0.26] 0.30 0.42 
ff uengeth of bothria...2252.-- 2.222 - eden nen een wee cnn seoeee- 0580; Sees 0. 50 0. 80 0. 64 
Es So 2 ee ee O98 Ree 0.12/ 0.20 0.18 
me Length of hooks, maximum...............--.---2seeeeeeee--- 0.20| 0.18) 0.14} 0.16 0.16 
Length of single prong, maximum...... ......-.------------ 0.14| 0.13] 0.10| 0.10 0.12 
MRC heg OE mi: 22 0S- 2... 5... 22-.--2-2ca-+c-2--2-2--. 0.24} 0.10} 0.10) 0.08] 0.18 
IEE tN ot ee to ann. tn acc easenecenceo=: 1.40} 1.00] 0.80] 1.00 0.70 
_ Length of first distinct segments ....-......--...--22---0---- 0.06 | 0.06] 0.04) 0.03 0.05 
Breadth of first distinct segments ..............------------- 0. 16 0.14 0.12 0. 14 0. 24 
= Length of posterior segments ................-.-----.-----0- 1. 40 1. 60 0. 68 1. 50 1. 06 


Breadth of posterior segments ........---------.----eseee--e- 0. 20 0. 26 0.18 0. 20 0.24 - 


There is some difference between the larger specimens, 15 to 20™™ in 
length, and the smaller specimens, 4 to 6™™ in length, besides a differ- 
ence insize. This difference, however, is confined to the region of the 
posterior segments, where considerable variety is to be expected in 

H. Mis. 183——52 
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specimens of different ages. The hooks in the smaller specimens are | 
relatively longer in proportion to the length of the bothria than is the — 
case in the larger specimens. In the smaller specimens the posterior 
segments are slender, somewhat fusiform, tapering slightly towards — 
anterior end, more decidedly towards posteriorend. Inthe larger speci- — 
mens the posterior segments are in general linear oblong. If these — 
differences should be found to persist in specimens with ripe proglot- 
tides they should be separated into different species. 

The most conspicuous organ of the posterior segments is the cirrus. — 
It is near the. middle of the segment, and, when retracted, lies asa — 
prominent pyriform or fusiform body near the median line. It may be 
seen to be densely covered with spines in specimens placed in glycerine. 
In specimens which measured not more than 4™ in length and contained 
only from sixteen to twenty distinct segments the cirrus could be dis- — 
tinguished in the last eight or ten segments. In one of the larger — 
specimens, about 16™™ in length, one of the posterfor segments .9™™ 


long and .36™™ broad, somewhat flattened, the cirrus is unrolled until — 


it is nearly as long as the segment. The spines in this instance are 
nearly all lost, a few patches of epidermal tissue bearing slender spines | 
adhere to its surface. In some cases the pyriform basal part of the 
cirrus is protruded, and can be seen to contain tne remainder of the 
cirrus coiled up in the interior. The spines on the basal part of the 
cirrus are short triangular, with broad bases and acuminate points. 
They are about .005™" in length and .004™™ in breadth at base. The — 
remaining spines are very slender, about .007™™ in length and .0005™™in ~ 
breadth. 

In one segment I observed what appears to be the extremity of a 
very slender vagina protruding as a vulva from the margin immediately 
in front of the cirrus. The length of this segment was .8™, its breadth 
26" ; length of cirrus .8™™; diameter at base .08™™; at apex .018™™, 
The vulva protruded .035™™" from the margin of the segment, and was — 
at first .008™™ in diameter, enlarging to a funnel-shaped extremity — 
.035™™ in diameter. q 

No ova were found in any of the socmienn The interior of the pos- 
terior segments is filled with -the spherical spermatic capsules of the — 
testes, about .03™™ in diameter. ! 

When sufficiently magnified, several bundles of longitudinal muscles — 
can be seen in the neck near the head. A specimen that had been — 
killed by flattening between two slips of glass and immersing in alco- 
hol was stained with carmine, and then mounted in Canada balsam. 
By this means the bundles of longitudinal muscles are well differen- — 
tiated. Of these there are eight; four larger median, and four smaller, — 
the latter arranged two on each margin. | 

These bundles are distributed to the bothria and the anterior tri-— 
angular cushions which bear the supplemental disks. Longitudinal, 


transverse, and diagonal muscular fibers can be distinguished in the — 


bothria. Their arrangement can not be made out, however, on account — 
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of the distortion resulting from compression. Behind the hooks the 
_ bothria contain a great many circular fibers, which are arranged con- 
. eentrically, with the hooks as a center. Some of these concentric fibers 
are attached to the base of the hooks. Other fibers, also attached to 
the base of the hooks, cross the circular fibers radially and extend back 
through the bothria parallel with their long axis. Both of these sorts 
of fibers are exceedingly delicate. The circular muscles evidently effect 
_ the motion of circumduction or rotation in the hooks, while the radial 
muscles effect the motions of abduction and adduction respectively. 
Short, blunt processes on the under side of the hooks afford means of 
attachment for the muscles. These processes are on the under side of 
the inner prongs of the hooks. In this compressed, stained specimen 
the pads or cushions, which bear the supplemental disks, are emargin- 
ate posteriorly and have therefore a cordate shape. The supplemental 
disk measures .07™™ and .06™™ in its two diameters, inside measurement. 
The largest bands of muscular fibers in the neck are .048™™ broad, a_ 
single fiber measuring as much as .004™™ in breadth. The bundles of 
fibers in the neck can be seen plainly in specimens which have not been 
compressed. They are usually sinuous or waving in outline. 

The smaller specimens have many characters in common with Van 
Beneden’s Acanthobothrium dujardini (Prosthecobothrium dujardini 
Dies.), but as Van Beneden describes and figures that species as having 
the bothria destitute, of transverse costz, and, moreover, each provided 
with a posterior versatile flap, there can not be even a generic identity 
established between the two species. If Van Beneden’s species had 
been based on alcoholic specimens one might suppose that he had mis- 

_ taken the posterior fossette for a posterior appendage; I have seen 
such a deceptive appearance as this in a few alcoholic specimens. This 
_ consideration is hardly admissible, however, as Van Beneden mentions 
the extraordinary versatility of this posterior flap in active worms. 
A. paulim differs from A. coronatum principally in its very much 
smaller size and in the different proportions of its segments. | 


PHOREIOBOTHRIUM Linton. 
24. Phoreiobothrium lasium Lt. 
Report of U. S. Fish Commissiorer, pp. 474-476, Plate Iv, Figs. 24-29. 


I encountered this parasite twice in the summer of 1887 at»Wood’s 
Holl, Massachusetts, each time in the dusky shark (Carcharias obscurus). 
The first lot, collected July 25, contained nine specimens, two of them 
small; the second lot, collected August 12, contained fourteen speci- 
mens. Since the description which I have given for this species was 
based on alcoholic specimens, J add the following data cbtained from 
living specimens: 

One specimen had the following dimensions while living: Length, 

— 32mm; length of bothria, 48°"; breadth, .26™™; length of hooks, longest 
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prong, .14™™; diameter of head in front, .48™"; at posterior end, .62™™; — 
diameter of neck, .13™™ ; distance to first segment, .8™ ; length of seg- — 
ment, 10"™ ‘from head, .16™™; breadth, .16™™; length of last segment, — 
1.28"; breadth, .42™"; number of distinct segments, sixty. Thespec- — 


imen was slightly flattened under the compressor. 


Another specimen of the same lot was 35™™ in length; its last seg- — 


ment 1.12™" in length and .5™™ in breadth. ~ 
The proportions of the living worm do not differ materially from those 
of alcoholic specimens. It was observed, however, that after they had 
lain for twenty-four hours in sea water the specimens were not so 
straight nor symmetrical ag at first. The apparent varieties in pre- 
served specimens are evidently due to different degrees of contraction. 


The minute epidermal spines were found in isolated patches on several — 


of the specimens. 
PLATYBOTHRIUM, gen. nov. 


[azAatns, broad. | 


Body articulate, tenizform. Head decidedly flattened, squarish, or 
trapezohedral. Bothria four, subtriangular, sessile arranged in mar- 


ginal pairs, armed with compound hooks, and each terminating poste- | 


riorly in a cup-like depression or loculus. Assingle indistinct circular 
depression (Supplemental disk ?) on each bothrium in front of hooks. 
Genital apertures marginal. 

A single specimen furnishing, as I suppose, the type of a new genus, 
with some characters which ally it te Prosthecobothrium Dies., from the 
spiral valve of the dusky shark (Carcharias obscwrus), presents such 
decided differences from any genus included in Diesing’s Revisions that 
Lam obliged, for the present, to describe it under a new generic name. 
In the flattened head and marginal pairs of bothria it is unique among 
the armed Phyllacaunthine. An objection to referring the specimen to 
the genus Prosthecobothrium is that the apparent homologue of the pos- 


terior bothrial appendage which is characteristic of that genus is, in — 


this specimen, to be regarded rather as a loculus formed by a transverse 
_ costa near the posterior end of the bothrium, or as a kind of posterior 
cupping disk. Further, there is a faint indication of a single supple- 
mental disk on each bothrium in front of the compound hooks. 

Again, the doubtful character of the supplemental disk, the single or 
no transverse costa, and the character of the hooks exclude the genera 
Calliobothrium, Acanthobothrium, and Onchobothrium. The flattened 
bothria and their arrangement in marginal pairs exclude the problemat- 
ical genus Cylindrophorus as well as Phoreiobothrium. 


25. Platybothrium cervinum, sp. nov. 
[Plate vim, Figs. 8-10, and Plate 1x, Fig. 1.] 
Head quite flat, squarish, rhomboidal or irregularly hexagonal in 


outline, in lateral view; thickness less than half the breadth. Bothria | 
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four, subtriangular in closely appressed marginal pairs. When seen 


_ from the lateral side the two bothria, which are then in view, resemble 


right triangles with their acute angles truncated, and so placed with 
reference to each other that the hypothenuses are parallel and separated 

by a narrow space along the median line of the head. The shorter legs 
of the triangles then form the antero-lateral boundary of the head and 
the longer legs, the postero-lateral boundary. The truncated acute an- 
gles form the apex and base of the head, respectively. There appears to 


be a faint supplemental disk near the anterior end of each bothrium in — 


front of the hooks, although its identification in the alcoholic specimen 
is not altogether satisfactory. Atthe posterior end of each bothrium 
there is a highly characteristic modification, the exact nature of which 
I am not sure that I understand. In the sketches made of the living 
worm it appears to be a transverse costa, which is convex toward the 
front, lying near the posterior end of the bothrium and making a locu- 
lus in the face of the bothrium. In the alcoholic specimen, however, 
the appearance is somewhat different. Each bothrium appears to be- 
come somewhat tubular at its posterior extremity, and what, in the liv- 
ing specimen, appeared to be a posterior loculus, now seems to be the 
thickened tubular end of the bothrium. The inner boundary of this 
tubular end extends farther back than the outer boundary, so that the 
appearance in a specimen which had been slightly compressed would, 
of course, be the same as if the bothrium were crossed by a transverse 
costa near the posterior end. The faces of the bothrium are but little 
hollowed out. 

Each bothrium bears near its anterior border a very characteristic 
set of compound hooks. The hooks showed with perfect distinctness 
through the transparent tissues of the head. The system of hooks on 
each bothrium isin three distinct parts, all of which are joined together. 
‘The arrangement of the hooks is shown in the sketches of the head. 
It is, in brief, as follows: Two hooklets, or rather the two-prongs of 
a single hook, terminate the system on the inner side of the bothriam. 
These inner prongs are long and slender, directed backward, and lie 
close beside the corresponding pair in the other lateral bothrium. These 
_ prongs are terminal forks of a slender, arcuate bar, which is convex 
in front and articulates by means of an overlapping joint with a short, 
_ slender process, which, in turn, articulates by a plain hinge-joint with 
- the basal prolongations of the outer set of hooklets at the marginal 
angle of the bothrium. This latter cluster appears at first sight to 
consist of three hooklets. There are in reality but two. These, like 


the inner hooklets, are forks of a basal part. They are long and slender, 


_ recurved, and a little larger than the inner pair. The basal part of the 
be outer hooklets sends back a subcutaneous prolongation, which, on ac- 
_ count of the transparency of the soft tissues of the head, looks as if 
_ it were a third prong of the compound hook. It can be easily proved 
_ to lie beneath the external coat of soft tissue. The hooklets are hol- 


[104] 
low, as are also the basal supports and, in fact, the whole system, with — 
the exception of the short bar which connects the long basal support 
of the inner set with the shorter prolongations of the outer set. | 
The neck is very long and slender. No distinct segments occur un: 
til 25™™ or 30™™ back of the head. The first segments are squarish; 
the succeeding segments increase in length slowly ; median segments 4 
square, becoming subcireular in outline, and towards posterior end elon-- 
gated ; last segments three or four times as long as broad and in life 4 
somewhat cylindrical. 4 
. 
) 
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Genital apertures marginal, near middle of segment, male and fatvale 
approximate. Length 67™™, 

Habitat.—Carcharius obscurus, spiral valve, a single specimen. Wood’s 
Holl, Massachusetts, August 12, 1887. 

The following measurements were made on the living specimen held 
in place by slight compression : 

Length, 67™™; length of head, .52™™; greatest diameter of head, — 
.o4™™; diameter in front of hooks, .20™"; diameter, posterior, 24mm , ; 
thickness of head, .24™™; greatest breadth of single bothrium, .26™™; — 
length of hooks, .16™™; el diameter of neck, .68™™; marginal rv . 
ameter, .06™"; length oe neck, about 16™"; length of first distinct seg- 
ments, .10™™ ; Geant. 26™™; length of ‘istic: -median segments, 607"; 
breadth, 36% ; loneee of jase segments, 1.40; breadth, .40™™. 

With regard to the occurrence of supplemental disks in this species I 
am in some doubt. When the living worm was first examined the sketch _ 
which my wife made of it showed that the anterior ends of the bothria 
were somewhat elongated and rounded, with a circular depression 
showing plainly in each. When I examined the specimen an hour or 
two later, in order to obtain measurements, the anterior ends of the 
bothria were abruptly truncated and there was no sign of circular de- 
pressions. Afterwards, when the worm, as an alcoholic specimen, 
was transferred to glycerine, something like supplemental disks were 
faintly visible. These are circular and about .033™" in diameter. It 
would appear that the anterior ends of the bothria contract or fold in- 
ward, thus obscuring the faint depression, which is probably to be re- 
garded as a supplemental disk. 

When the posterior segments were flattened out in glycerine they 
appeared quite regular in outline, rectangular, and somewhat confluent, 
so as to give to the margins of the strobile in places a gently undulat- 
ing outline. None of the segments are mature. The posterior seg- 
ments are filled with granular bodies about .03™" in diameter. These 
bodies are globular in shape in the anterior part of the segment. In 
the posterior part of the segment they are more irregular and collected 
into large elongated masses. These granular masses extend to the 
extreme posterior edge of the segment, while at the anterior end there 
is a Space of clear, finely granular tissue, which extends backward 
along each margin between the central granular masses and the ex- 
ternal cuticular layer, 


i 
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Two of the posterior segments were stained with red and green ani- 


- line and a few additional points in the anatomy were made out. The 


vagina was traced from the posterior end of the segment along the 
median line in a straight course to about the anterior third, where it 
turned toward one of the margins, then back a little, and opened be- 
side and in front of the cirrus, which, retracted in its ou lay in the 
bend of the vagina. 

The cirrus bulb is oblong and apparently constantly angled or bent 
about the middle. That is, the cirrus bulb, from the marginal aperture, 


— is inclined inward and backward. At about halfits length it turns so 


that the inner end is inclined inward and forward. The length of the 
cirrus bulb, in one of the posterior segments, is about .22™™; its diame- 
ter .055™™. 

When the segments were cleared up in oil of cloves the ovaries be- 
came visible at the posterior end, lying one on each side of the median 
line and separated from each other by the vagina, which at this point 


‘was somewhat enlarged. 


THYSANOCEPHALUM, gen. nov. 


Phyllobothrium, spec. Linton. 

Body articulate, tzenizeform. Head separated from body by neck, 
very small, quadrangular, with four sessile bothria, each armed with 
two simple hooks and provided with a single loculus in front of hooks. 
Neck at first slender, then expanding into a voluminous mass of lobed 
and crisped folds. Genital apertures marginal. 

I was led into error in my original description of the Cestod upon 
which this genus is founded by its singularly close resemblance to Van 
Beneden’s Phyllobothrium lactuca (Vers. Cestoides, Plate iv, Figs. 1-7). 


. What was taken to be a rostellum, and so described by me, was present 


only in the smaller specimens of the lot. This so-called rostellum 
proves, upon subsequent examination, to be the true ssolex. The 
sketches of this organ (see Notes on Entozoa, U.S. Fish Commission 
Report for 1886, Plate 11, Figs. 7, 7a, and 7b) are misleading, particu- 


‘larly with regard to the hooks. The scolex is very small incomparison 


with the cervical ruff which follows it and which increases in size with 
the age of the strobile, while the scolex of the adult is no larger than 
that of young specimens. 


26. Thysanocephalum crispum Lt.— 


Phyllobothrium thysanocephalum Lt., Report of U. S. Commissioner of Fish and 
Fisheries, 1886, pp. 464-468, Plate u1, Figs. 1-12. 

Scolex very small, minute when compared with the cervical ruff or 
pseudoscolex of an adult specimen, quadrangular in outline and pro- 
vided with four oblong bothria. Each bothrium is divided about the 
anterior third into two loculi by a thick, transverse, chitinous (?) parti- 
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tion, which bears at each of its extremities a short, straightish hook. — 
The posterior loculus is long-elliptical with irregular borders. The an- — 
terior loculus is nearly circular, with thick and nearly entire borders. — 
The tissue of the sides and bottoms of these loculi is dense and firm. — 


The neck immediately behind the scolex is slender, short, and cylin- 
drical, It expands abruptly into a large, lobed, crisped, and folded 


mass, which, in alcoholic specimens, is more or less globose, but in liv- | 


ing specimens may spread out into a flat, suctorial organ with fimbri- 
ated edges. This organ is so conspicuous and takes the place of bothria 
so effectually, particularly as the scolex appears to be missing in the 
larger specimens, that it may be called, with some degree of propriety, 
the pseudoscolex. The ratio of the diameter of the pseudoscolex to the 
true scolex may be from five to one, in young specimens, to thirty or 
more to one in adult specimens. re 

Behind the pseudoscolex the body is slightly flattened and longitud- 
inally rugose. The unsegmented portion of the body is long, the seg- 
ments appearing at first as transverse wrinkles, subsequently the seg- 
ments decrease slightly in breadth and increase slowly in length. 
Near the posterior end they become squarish and at the extreme pos- 
terior end two or three times as long as broad. The ripe proglottides 
are easily detached and continue active for a long time after removal 
from the host. 

Genital apertures marginal, approximate, cirrus long. 

Length of strobile as much as one meter; breadth of pseudoscolex 
up to 15™"; free proglottides as much as 8™™ long and 4.5™" broad. 

Habitat.—Tiger shark (Galeocerdo tigrinus), adult, half-grown, and 
young specimens together in spiral valve, July 23, 1885, Wood’s Holl, 
Massachusetts. 


Family IV. TETRARHYNCHID&. 
Subtribe Trypanorhyncha Diesing. 
Subfamily Phyllorhynchinew Van Beneden. 
Subfamily I, DIBOTHRIORHYNCHIN 2%. 
Family Dibothriorhynchide@ Dies. 
RHYNCHOBOTHRIUM Rudolphi. 
Tetrarhynchus of authors. 


Body tznizeform. Neck tubular. Head continuous with neck, with 
two opposite bothria, parallel or converging at the apices, lateral or 
marginal, entire or undivided, or, either bilocular with a longitudinal 
partition, or bilobed or divided. Proboscides four, terminal, filiform, 
armed, retractile in the neck, for the most part longer than the head. 
Genital apertures, male marginal, female lateral, or male and female 
marginal approximate. 
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27. Eehynchobothrium bulbifer Lt. 


{Plate x, Figs. 8 and 9, and Plate x1, Figs. 1 and 2.] 


for 1886, pp. 486-488, Plate v, Figs. 17 and 18. 

Since publishing my first notice of this parasite, I have encountered 
it on several different occasions in the same host in which I first found 
it, viz, the smooth dog-fish (Mustelus canis). A careful revision of the 
subject in the light afforded by this additional material has convinced 
~ me that I was mistaken in referring this species to R. tenuicolle. Ihave, 
_ indeed, found it necessary to make a new specific name to accommo- 
date it. 

The species ft. bulbifer may be briefly described as follows: Bothria 
two, suborbicular, but somewhat variable, with a raised and rather 
thick border, emarginate on posterior edge, more or less approximate 
in front, divergent posteriorly. The head in marginal view is there- 
fore sagittate. Neck long, slender, subcylindrical, tapering gently 
for a short distance back of the head, then increasing in diameter 
slightly to the contractile bulbs. Immediately behind the bulbs there 
is a constriction, distinct in some, slight in others, behind which the 
neck enlarges to form a rounded or even globular base which is sep- 
arated from the body by a profound constriction. The body behind this 
- constriction is slender, subcylindrical, and for some distance is without 
segments or transverse markings of any kind. The first segments are 
_ rather faintly outlined; they are squarish, or even a little longer than 
broad; the segments increase in length towards the posterior end ; the 
posterior segments are very large, three to four times as long as broad, 
’ - rounded at the two extremities, held together feebly by narrow commis- 
. sures, separating easily from the strobile. Free proglottides very active 
- and apparently continue to grow after their release from the strobile. 
__ Proboscides very long, slender, and graceful, armed with hooks of dif- 
ferent shapes. Proboscis sheaths slender, spiral; bulbs linear, oblong. 
_ Genital apertures marginal, usually indicated by a broad, square notch 
~ about the posterior third of the segment. Entire strobile lanceolate, 
with finely serrate margins and few, rarely as many as twelve, segments. 

Length, 20 to 40™™ ; length of free proglottides as much as 12™™, 

Habitat.— Mustelus canis, spiral valve, of frequent occurrence, July and 
August, Wood’s Holl, Massachusetts. 


4 . 
4 : - Rhynchobothrium tenuicolle Rud., Lt., Report of U. S. Fish Commissioner 
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Following is a list of the captures of this worm: 


No. of Dog- 
Date of fish 5 


capture. | oxamined. 
1886. 
July 22... 1 
PAs Pee 3 
24 4 
31 1 
1887. 
July 19... 6 
Fe 10 
23.. 1 
Aug. 4.. 3 
Ge. 1 
10 3 
24 2 
tion 1 
ios 2 


These specimens were 
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4 


Number of specimens obtained and remarks. 


Three, and free proglottides. 

Twenty, and free proglottides with dark colored ova. 
Several. 

Twelve. 


* 


Several in each. 

Abundant in each. 

Eig ht. 

One. 

Two. 

Twelve, eleven from one host. 

Few. 

Two proglottides in bad condition. 

Five, two from one host, three from the other. 


associated in most cases with Rk. tumidulum, 


Calliobothrium verticillatum, and C. eschrichtit. 

In the alcoholic specimen, of which I gave detailed measurements in a 
former paper, the entire length was 31", and the length of the last seg- 
ment3™™,. I havesince measured living specimens which differed little 
from the alcoholic specimens, except in the dimensions of the last seg- 


ment. In one specimen, 


which measured 23" in length, the last seg- 


ment was 3.5™™ in length, and a free proglottis 6™™ long and 2™™ broad. — 


In another lot two strobiles yielded the following measurements: 
Length of one, 27™™; length of last segment, 7™™. Length of the other, 
38"; length of last segment, 8.5". Free proglottides were associated 


with these, which were as much as 10™™ and 12™™ in length. These are 


extremely active and evidently continue to grow after they have sepa- 


rated from the strobile. 


The following detailed measurements were made of an alcoholic speci- 


men: Length, 20™™; length of head, .44™"; diameter of head, .50™™; 
diameter of neck, near head, .24™", middle .20™, base .30™™; length . 


of head and neck, 1.60™"; distance to first distinct segments, 7™™; 
length of first segment .60"™, breadth .60™; length of last segment 
3.77, breadth .90™; length of proboscis 1.80™, diameter .04™™. 

The diameter given for the head is from the base in marginal view of 
strobile; the corresponding diameter in lateral view of strobile was .40™"; 
the diameter of head near the apex is .34™™" in both views. In my 
former account of this parasite there is a typographical error on page 
488, where the diameter of the proboscis should read .033™™ instead of 


soomm, 


Arrangement of hooks on proboscides—The figures published in this 
and the former paper give different views of the proboscides in this 
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_ species. There seems to be a considerable degree of diversity in the 

hooks on different sides and in different parts of the same proboscis. 

In general there appear to be three different styles of hooks. One kind 

ig is very minute, while of the larger and more conspicuous hooks one 

_ sortis broad and abruptly recurved, the other long and slender. The 

broad hooks are about .008™™ long and .006™™" wide at the base, maxi- 
mum. They resemble pruning-hooks with short, stout blade. The long, 
slender hooks are of two kinds, one with an abruptly recurved apex, the 
other uniformly arcuate, tapering gradually to an acute point. The 
length of the long, slender hooks is about .016™", breadth at base 
.0027™". The arrangement of the small hooks at one point is shown in 
Fig. 1, Plate x1. | 

The distribution of the hooks appears to me to be somewhat in this 
wise: There is first a longitudinal series of short, broad hooks, appar- 
ently in two double rows, flanked on either side by a series of long, 
slender hooks.with recurved points and arranged side by side in groups 
of three; the two latter series are separated from each other on the side 
of the proboscis opposite the short, broad hooks by a series of slender, 
arcuate hooks with other minute hooklets interspersed. Of the latter 
there are two longitudinal rows on either side of arow of the large arcuate 
hooks. Each hook in the latter row has a small hooklet situated near 
its base on the posterior side. 

Anatomy of mature segments.—The following data were obtained from 
stained sections and from segments stained with carmine, hzematoxylon, 
green, and red aniline respectively, and studied entire. The best results 
were obtained from an almost mature proglottis which had been flattened 
between two cover glasses, killed while in that position, stained with 
Beale’s carmine, made transparent in oil of cloves, and studied entire. 
This segment was long, oval, somewhat slipper-shaped, length 6™™, 

_ breadth 2™™, The reproductive opening was marginal a little in front 
of the posterior third. The greater part of the interior was filled with 
roundish, granular bodies from .08 to .12™" in diameter. These, when 
highly magnified, are seen to consist of a thick coat of dense fibrous 
tissue, inclosing a nest of nuclei or small granules. Behind the ovaries 
these granular bodies are more elongated and more closely crowded. 
These granular bodies, at least those which occupy the central parts of 
the proglottis, I take to be the spermatic capsules of the testes. 

The ovary is situated near the posterior end of the proglottis and 
consists of two finely granular lobes, which are separated along the 
median line for the greater part of their length, but are confluent be- 
hind. They are surrounded on all sides in the same plane by the gran- 
ular bodies mentioned above. 

There are three distinct tubular organs in the interior of this pro- 
glottis, to which I give the following interpretation: First, the vagina, 
a comparatively large duct which appears to have its exterior opening 
at the margin, coincident with or immediately behind the opening of 
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the cirrus. From this point it can be traced towards the ‘median line 7 


after having made a slight bend forward at the base of the cirrus bulb. 
It then leads to the ovaries, at the anterior end of which it enlarges ab. 
ruptly and is joined to a much smaller tube, which continues in a very 
sinuous course to the base of the cleft between the two lobes of the 


ovary. A second small and very much folded tube, evidently the vas — | 
deferens, enters the inner end of the cirrus bulb at its anterior angle. _ 


From that point it can be traced forward a short distance, then back © } 


along the median line, where it lies in dense folds or plaits, nearly to 


the anterior edge of the ovary, where its course becomes somewhat | 


doubtful. <A third large, straight tube with thick granular walls lies 
along the median line from about the anterior third to a point a little in 
front of the ovaries; there it becomes abruptly enlarged, rounded, or 
pyriform and is joined by a small duct. This duct is much folded or 
plaited, lies between the lobes of the ovary, but extends a little way in 
front of the ovaries to enter the pyriform termination of the straight 
median duct. In some segments a round, lateral aperture was observed 
at a point which corresponds to the anterior termination of the median 
duct. In segments with ripe ova the region along the median line be- 
comes distended with ova, which may be seen, in some at least, issuing 
from the lateral aperture. The ova, in some of the sections stained 
with carmine, are of a light amber color, oval, much collapsed, about 
.05™™ in length and .02™" in breadth. In other sections there were a 
few ova which were apparently not yet provided with shells. They 
were shorter oval than the mature ova, about .035™™ and .024™™ in their 
two diameters, and their granular contents deeply stained. The central 
mass of ova in mature segments appears as a dark colored spot in alco- 
holic specimens, sometimes likewise in living specimens. 

In stained sections the ovary was seen to be composed of polygonal, 
nucleated cells, about .008™™ in diameter. The nuclei were about 
.002™™ in diameter. Flat nucleated cells, somewhat smailer than the 
cells of the ovary were found in the walls of the convoluted tube which 
lies between the two lobes of the ovary. In sections of some of the 
segments the nests of nuclei,'which constitute the testes, were seen to 
be breaking up into fine fibrille, presumably spermatozoa. This phe- 
nomenon was best seen in segments which had but few or no ova. In 
sections of segments which contained many ova there were large spaces 
from which the nuclear aggregations of the testes had disappeared, leav- 
ing a net-work of connective tissue. In the strands of this net-work 
there are occasional minute fusiform nucleated cells. 

The walls of the mature segments, even those which are crowded with 
ova, are plentifully supplied with both longitudinal and transverse 
muscular fibers. These are pretty evenly distributed. The fact that 
the muscular tissues do not soon degenerate is also shown by the long 
continued vitality of the free proglottides. They continue active after 
lying in sea water for several hours. It is probable that they continue 
to grow for some time after becoming free from the strobile. 
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The sketch made from a living proglottis, Fig. 8, Plate X, shows the 


character of the cirrus bulb, the vagina, and some of the convolutions of 


the vas deferens. The vagina expands to form a large receptaculum 
seminis. This feature was indicated in sections of preserved specimens 
by the relaxed and folded walls of the vagina. In the figure the ovaries 
are obscured by the large, globular, spermatic capsules of the testes. The 
cirrus bulb is oblong, its inner end directed forward. It frequently 
protrudes in a broad, expanded collar a short distance beyond the mar- 


gin of the segment. The cirrus is smooth. It is shown in Fig. 9 with 


spermatozoa issuing from its extremity. The spermatozoa are ejected 
in large quantities and appear to be felted together in elongated masses 
without any fluid medium. 

28. Rhynchobothrium tumidulum, sp. nov. 


[Plate x1, Figs. 3-11.] 


H ead with two round-oval or elliptical bothria, which are marginal or, 
by torsion, lateral, approximate anteriorly, widely separated poste- 


-riorly, emarginate on posterior border in life, almost entire in alcoholic 


specimens, very mobile. Neck variable in length according to state of 
contraction, but comparatively long—that is, three to five times the 
length of the head ; in life subcylindrical,very elastic, capable of being 
much elongated or greatly shortened, and with a crimson spot in front 
of contractilebulbs. Proboscides long, slender, longer than the bothria, 
slightly enlarged at base; armed with minute hooklets of two kinds, 
one short, sharply and abruptly recurved with a broad base, the other 
slender, a little longer than the first kind, arcuate. Hookletson tumid 


_ base short, and crowded in close spirals. Proboscis sheaths spiral, con- 


tractile bulbs long, slender, arcuate, sometimes decussate. Body con- 
tinuous with neck, the first segments faintly outlined by transverse 
strie. The first distinct segments appear at a short distance behind 
the contractile bulbs and are much broader than long; succeeding seg- 
ments squarish, sometimes with rounded corners, soon becoming longer 
than broad; posterior segments several, five or more times as long as 


4 _ broad, often fusiform, sometimes with deep emargination at posterior 


end, separating easily from strobile. Whole number of segments twelve, 
more or less, Male genital aperture marginal, near posterior third. 
Length, 5 to 12™™, ° 

Habitat.—Mustelus canis, spiral valve, frequent, Wood’s Holl, Massa- 


3 chusetts, July and August. 


I have obtained this species from the spiral valve of the smooth dog- 
fish (Mustelus canis) on several different occasions, but never in great 
numbers. It is usually associated with R. bulbifer, Calliobothrium verti- 
cillatum, and C. eschrichtit, . 


830 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [112] _ 


Following is a list of the captures of this worm: 


No. of specimens of R. twmi-— 


Date of capture. No. of dog-fish examined. duluokawe? 
1886. 4 
uly 28 sch ci eg Sees ies pee ee Three... cos Ue elves 
DE San ep at tees Seale e bene telat ee eo HOOP 122 capi voce Gogneeeeeee Five. 
lee eat baer eee Cones Bee ae One 0. Soe eared dase cae | Os 
1887. 
Dike Beit aoe © 2 lore alata eeetn ahs tere Si". Oe wae ceo besiecemanccee ss |) ENON Teene 
OF ee easieeesn one eue Aa ee enema DOR Fos ue ae a's Soke) eke Hight. 
Bois vodcccmecuc ese ee tee castes es One. 2. kce alee eae OaES Two 
1 Re ee, IE (2 er te Me SE PRLS cn ck i tkeee eee One 
LOR ait ae ora Ain tieiotha pies inact te TREE. 5 natn cote cb eet One. y 
DF Pi GS aa adt peas m= bene cua ee amet WD pepe esa eles One melee Fifteen. 


Accurate measurements of the living worm are very difficult to ob- 
tain on account of the extreme variability of form due to the excessive 
contractility. The longest specimens measure from 10 to 12™™ and con- 
sist of from twelve to fourteen distinct segments. In one specimen, 
which measured 10™™ in length and had twelve segments, the Jast seg- 
ment varied in length from 1.5 to 4™, with different degrees of con- 
traction. The head and neck in this specimen were much contracted, 
and measured 1™™ in length. Of the twelve segments, the first four 
or five were very short and crowded together, the next squarish, the 
following ones longer than broad, the last three capable of considerable 
elongation. The posterior end of the last segment was deeply and 
abruptly emarginate. The bothria appeared to be marginal. 

The following measurements are of living specimens: 


Dimensions. | No. 1. | No. 2. | No. 3. 


LGR PTR Bo wea see sen ees cesdic steep e epee wadae ae oe ys eats ener camer eee eeaceee 5. 20 5. 40 11. 60 
Loenrth of bothrignMi no. 253. 50, ~2deee es acadueniecuve twee me ie te aie tn Sagan 0. 26 0.30} Sk 52 sce 
Breadth of hothrinm :.2 i052. nse beeen oe See eins ene ee ate ee rein ae oI ee 0530 1 ccusee 
Breadth ‘of head » 22 cue. oe we ca waa tele te eet on wi re ee oe Geen O54 Onc sh SSR eee wee 
Length of head and Mois re Daa eS Nee oleae ee Cea 0. 80 LOG coe se 
Diamoter of MOCIg Ne oc = eine Scien clos Babies Rb hakeia see ees eee ee ee ens SE ae Sy O44 io. Sie 
Length of last segment). 32.2 oh ase 5k tn on nvn aaa ek oe Dee eee es Tor 1, 46 1. 30 3. 20 


Breadth of last sermoenit: 2.26 -.5<5oc cnc eae ees Bee Dey be mee ey eas 0. 44 0. 46 0. 80 


For No. 3 of the above table the following additional measurements 
are given: Length of last segment but one, 2.80"; breadth, 0.72™™; 
distance from base of contractile bulbs to first distinct segment, 0.20™™ ; 
length of first distinct segment, 0.08"™; breadth, 0.36™™ ; number of seg- 
ments, 14; length of crimson spot in the contractile neck, 0.44"; 
length of contractile bulbs, 0.40™™, The crimson spot in front of the 
contractile bulbs is due to the coloration of granules in the parenchyma 
of the neck. It is quickly dissolved by alcohol. 
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The bothria are very mobile in life, being sometimes turned forward 


go as to present two cupping dishes directly in front; at other times 


both are turned over so as to be applied to the same surface, when they 
act as suctorial discs to aid the worm in locomotion. The edges of the 
bothria are somewhat thickened, the face hollowed out and the poste- 
rior margins emarginate. This latter feature is retained in but few of 
the alcoholic specimens, and in them usually with not much distinct- 
ness. 

On two different occasions I have observed what I am disposed to 
interpret as embryos which have escaped from the ova before leaving 
the mature segments. They presented exactly the same character on 
each occasion. They are long ovate, or rather conical, broadly rounded 
at.one end, tapering toa point at the other, with a few clusters of curved 
bristle-like spines at the smaller end, and near the larger end. They 
were first noticed in the summer of 1886, when they were seen, along 
with undoubted ova, issuing from living segments in sea-water. They 
measured .055"™ in length and .023™™ in diameter near larger end, while 
the length of the bristles was about .012™™. The ova were about the 
same length as these bristle- bearing embryos and twiceas broad. InJuly, 
1887, while examining some specimens of this rhynchobothrium which 
had been placed iu sea water under a compressor, I observed multitudes 
of these highly characteristic objects. They were .048™™ in length and 
.016™™" in breadth at largerend. It was observed that segments of this 
worm, after lying for a few minutes in sea water, burst at irregular 
places, allowing the escape of these embryos. Along with these conical 
bodies: were great numbers of small globular masses .0076™™ in diam- 
eter. The latter were highly refractile and contained two or three, 
sometimes more, nuclear granules. They probably come from a layer 
of roundish granular bodies which lie beneath the muscular walls of the 
segment. In a few instances the wall of a segment was observed to 
swell out into one or more bud-like prominences from which the em- 
bryos and the small refractile bodies presently burst forth. The em- 
bryos, after having been discharged for about an hour in sea water, 
changed from a transparent or translucent white to a very dark brown 
or black. My attention was first called to this fact by noticing patches 
of some black substance in the bottom of a dish of sea water in which a 
number of these worms had been placed. Upon examination these 
patches proved to be made up of these characteristic embryos, but 
most of them quite black. A few were unchanged, or but little changed. 
In the dark-colored ones the bristle-like spines are much more dis- 
tinct than in the colorless ones. This is doubtless due to the change 
of color which affects the bristles as well as the rest of the object, 
making them opaque. These spines are now seen to be strongly 
curved, to occur at the smaller end and also in a ring of irregular 
bunches near the larger end. No movements were observed in any of 
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these objects. An examination of the alcoholic specimens has resulted — 


in finding several of these embryos clinging by their spines to the pro- 
boscides and other parts. 

Thin longitudinal sections were made of a mature segment, the ante- 
rior half and more of whose interior was dark colored from the pres- 
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ence of ova. The sections show that the anterior part of the segment “o 


is a veritable egg-sac. Instead of ova with definite outlines, however, 
it seems to contain nothing but a mass of collapsed egg-shells or cases 
of a yellowish-brown color. In two or three cases I was able to make 
out irregular conical outlines which agree in shape and size to the free 
embryos. I saw nothing which I could certainly identify as embryos. 

Anatomy of mature segments.—My investigations on the anatomy of 
the posterior segments have as yet been rather unsatisfactory. The 
cirrus, which was not seen everted, appears to be short and smooth, and 
in one instance was about .03™™ in diameter. The cirrus bulb is oval 
and lies nearly at right angles to the axis of the segment. In segments 
which do not contain ova the ovaries can be seen at the posterior end 
as comparatively small paired organs, while the remainder of the inte- 
rior of the segment, except so much as is occupied by the cirrus bulb, 
is filled with oblong testicular bodies, which lie close together, at right 
angles to the axis of the segment and in two longitudinal rows, one on 
each side of the median line. These are separated from the marginal 
walls by a row of smaller, roundish granular masses. In the stained 
sections which I have thus far prepared there are but few traces of tubu- 
lar organs or ducts. A rather large convoluted mass lies in front of 
the ovaries which may represent the vas deferens. A tubular vessel, 
somewhat folded or sinuous, could be seen leading from the vicinity of 
the ovary forwards along the median line. I infer from the disposition — 
of such parts as I can make out that the vagina opens marginally be- 
side the cirrus. In front of the cirrus a space along the median line 
becomes modified into a capacious uterus with, at first, sacculated walls, 
but which ultimately comes to occupy all the anterior two-thirds of the 
segment. 

The following dimensions of proboscides and hooks may be of assist. 
ance in future identifications : 


Base. Middle. 


mm mm 
Diameter of proboscis, exclusive of hooks ..-.........-..----- ee erry eek 0. 022. 0. 019 
Length of hooks = 32-222 se ses oee Fh cena ee Se ee eee ene mie cee eoe Ee EECe 0. 006 0. 008 
Distance between spirals s?. geeks eee ota oe ohne aie chins bee eines eae 0. 008 0. 014 
Number of hooks visible: in one spiral: 52. ses. scene bah eae pe emeneeeme 12 12 - 


This species seems to be near R. rubromaculatum Dies. (Tetrarhyn- 
chus Trygonis pastinacew Wagener.) 
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29. Ehynchobothrium hispidum, sp. nov. 
[Plate x1, Figs. 12-17.] 


Bothriatwo, lateral, entire, subelliptical, edges elevated, face hollowed. 
out to form a cupping-disk, widely separated posteriorly, somewhat 
approximate anteriorly. Neck relatively long, wider than first seg- 
ments, subeylindrical, very contractile, with two small crimson spots 
immediately in front of the contractile bulbs; when highly magnified 
seen to be densely covered with minute short bristles. Proboscides 
very long, slender, armed with hooks of two principal sorts, one sort 
short, sharply recurved and very broad at the base, the other sort slen- 
der and arcuate, but stouter than those of R. tenwispine, and not so close 
together. First two segments short, squarish, indistinct, broader than 
long, third segment about as long as the first two, fourth segment about 
as long as the second and third, remaining segment increasing in 
length, last segment very much longer than broad. Whole number of 
segments about six. Posterior segments separating easily, usually very 
long and slender and somewhat fusiform. Genital apertures, male 
marginal, about posterior third. Length from 4 to 8™™. 

Habitat—Trygon centrura, spiral valve, July and August. Wood’s 
Holl, Massachusetts. : 

At different times during the past two summers | have found some 
exceedingly small Rhynchobothria in the spiral valve of the sting-ray 
(Trygon centrura), the most of which were characterized by having two 
small red spots in the substance of the neck in front of the contractile 
bulbs. It has so happened that I have obtained several other more 
conspicuous forms at the same time, so that these smaller forms have 
never been studied carefully while living. Upon examining the alco- 
holic specimens I find it necessary to separate these small Rhynchoboth- 
ria into three distinct species on account of the profound difference in 
the style of hocks. These species bear a close resemblance to Van 
Beneden’s Tetrarhynchus minutus from Squatina angelus, but differ from it 
in having the crimson spots in the neck. Van Beneden, furthermore, 
represents his species as having the bothria profoundly bilobed and the 
hooks, according to his figure, of uniform size. The species R. tenwispine 
resembles Rh. heteromerum Dies. in some particulars. The resemblances 
and differences are mentioned under the description of FR. tenwispine. 

fi. longispine may prove to be a variety of R. hispidum. 

I have found RF. hispidum on three different occasions as follows: 


Date of capture. No. of rays examined. No. of worms found. 


> 0 SD SS a a ee Je 
GE Bee OGY Soo otek Gates Twelve. 
0 Plies ere cee ere eee od Many. 


Two small, 


MUMMIES ooo ee cbc socks seinen ns 


H. Mis. 133-53 


ee 


TT et a te ee ee 
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It was found almost impossible to make satisfactory measurements 
of living worms on account of their great activity and consequent ex- 
treme variability. In the following measurements of living specimens | 
the dimensions of the head, neck, and length of strobile are approximate: 


Dimensions. | No. 1. | No. 2. 
mm. mm. 
Length 4.5 Sem kat bioan lp sku tepekeldece cote weknis elekeinae et tert in aes ceeae eee 4. 50 7. 80 
Lenethor bothvigs 2. c2ovtan kc neakaplnnes> ce sabe kee hyena pe weaker eke. eee eee 0. 20 wi. 16 
Breadth of mead 5426 cee’ Spe eee nS cee oa eden See? Bese. khan tees 0. 45 0. 34 
DiGa Sh OF MOCK eS oe Se. Pe ies aha em cee dee ee nen eae cee eek eaeeeer eee 1. 00 0. 80 
Breageor Meek. oo. eof: ass ehaweh oe a-vupe sass neues = ces aaeeee Raae eee EE Re eee 0. 16 0. 20 
Lienstiof Contractile DOIDS: «28. Jo 25a tetas noacb ee ace an gebeeana Race ere es ee eee 0. 60 0. 46 
Breadth of contractile bulbs ....... eee ee eee eee eer eee ere 0. 04 
Lene of first sep ments... ses po tien cet eo peae em. ee aay ae Sane oe eee a eee 0. 08 0.06 — 
Brexdth of frst segment 2) 2 i. te dae oes c ove esis cone de mece Udon sine Atom ee eee eae oe rae 0.16 "| Sasser Sak 
Length of last SOCIONG os 5s vnnly ce reoe Veer tact es eee eteb eee a ata ee Cee 1.10 3. 60 
Breadth of last sepmients.- 227s. j44. Vans ecw ce ta dpnewe ane ty ose eee Ee ean dace 0.16 0. 46 
Nugaber of abiments. <2. <2.) 0. sens bes mine c ts oes be EL eee Oe 5 6 


The following additional measurements of No. 2 are given to show 
the proportions of the segments: Length of first segment, .06™™; sec- 
ond, .10™™; third, .26"™.; fourth, .70"™ ; fifth, 2.10"; sixth, vwau 2 

The following measurements are of alcoholic specimens : 


Dimensions. No. 1. | No. 2. | No.3. | No.4, 
mm | mm mm mm 
Pionero toe Se pene 6 heal» See Be aeisU Rees Aa eens 4.00| 4.20} 4.40 4. 00 
TOR Mt-Ol NOM. fos Jea7 noe obi sae aklohe ea 6 vam dale kudos mien cee ol aisle nee 0.30 0. 24 0. 28 0. 26 
Lengthot Head 2p BECK: 2. ous p<. noises skeen on Sen een me ease aa ee | 2220 1.10 1.30 1.20 
ISPORUSI OT HOC hon ken ca eh want sa cme damn de swale cn ce era ees ee 0. 20 0. 20 0. 20 0.24 
Leneih of contractile Polbs:. 2 .icstceek.. be. Seeicemes= oe ein's deere ccs Se 0.56 0.56 0. 64 0. 50 
Length of first segment.-..........-. See et ee Sa Ni eet a PES b 0. 06 0. 04 0.06 | 0.05 
preavth of firstepgment 2 25s ece6. cs. s bp oe eee dNes ee isebeanmmcueee se 0.17 0.15 0. 12 0.16 
Length @f-titird sepment. os. .<ccc'. fp -abepe's ete s ee wine tn venient aa bok 0.16 0.12 0.14 0.14 
Breadth of third segment ao nub eat ob meek were ee able oe ened Pe Wiis on 0. 14 0.14 0.11 0.14 
Length of fourth aéemenbs. . oc <0 = cniseeeiss sea nak sn mies aie woe fee ae oe 0. 36 0. 30 0. 34 0. 32 
Length-of ast segment ioe to.) 2 dose danc Sev ~ secon penne Seta seek 1. 40 2.10 1. 60 1.40 
DBroadth Of last SegmMewh Fog. oie ads boee eevee eae ede ne at eeeee 0. 20 0. 16 0.14 0. 22 
Number of se2ments.c 522.0 scs 5 tan cokas dees = cece taken ate e meni we 6 6 6 6 


The first segment is here reckoned from the base of the contractile 
bulbs to the first transverse line. The second segment has about the 
same dimensions as the first. In specimens that are in glycerine the 
segments are somewhat opaque, while the neck and head are quite 
transparent. 

Only one of the alcoholic specimens had more than six segments. It 
had about eight distinct segments, which were-more rounded, bead-like, 
and shorter in proportion to the length than in the others. The last 
segment is not so long in proportion to the others. The proboscides 
were retracted and the hooks could not be seen plainly, but the speci- - 
men is apparently the same species as the others. 
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_ One free segment, alcoholic, measured 2.6™" in length, 0.22™™ in 
4 - breadth at anterior end, 0.16™™ at posterior end, and 0.32™™ at posterior 
_ third at the genital aperture. 

i Many of the alcoholicspecimens have the proboscides everted as much 
~ as.7™™, or more than three times the length of the bothria. Their diam- 
eter is about .02™™, exclusive of hooks; greatest diameter observed 
from tip to tip of hooks, .04™™, 

The character and arrangement of the hooks is shown in the sketches. 
- There is a single longitudinal row of short hooks with very broad bases. 
- On each side of this row there is a series of about four rows of long 
j slender hooks, and on the opposite side of the proboscis a series of about 
five small slender hooks. There is considerable variety in shape and 
_ size of the slender hooks. The broad hooks are recurved at the point 
- and widen rapidly towards the base, at which there is a prominent 
| posterior prolongation, which makes the length of the base exceed the 
- length from base to apex. One of the broad hooks measured .011™™ 
in length, while the breadth of the base was .016""; another .008™™ in 
length was .011™ broad at base. The hooks are larger at the base of 
_ the proboscis than they are at the apex. The slender hooks present 
rather more variety in size, if not also in shape, than the broad hooks. 
_ In general they are somewhat longer than the broad hooks, slender, 
tapering uniformly to the point and slightly recurved or arcuate. They 
_ also become smaller towards the apex of the proboscis. One of the 
- largest measured .013™™ in length and .004™™ in breadth at base. | 

The ova, which were seen issuing from the posterior segment of a liv- 
_ ing specimen under the compressor, measured .025™" in diameter. 
- They consist of a thin, fragile hyaline shell surrounding a clear space 
_ in which is a granular nucleus. 

3 The last segment in the largest specimen contained mature ova. The 
last but one is characterized by having the greater part of the interior 
filled with rather large, oblong, or squarish masses, which lie in two 
b B ionwitaataal rows on either side of the median line. The median and 
_ anterior parts of the segment are filled with ova. 

The male genital aperture is marginal and near the posterior third. 
' The segment usually has its greatest diameter in the vicinity of the 
_ genital aperture. In onesegment a smooth, slender cirrus was extruded 
_ from the center ofa wide marginal sinus. I have not yet succeeded in 
_ demonstrating the position of the vaginal aperture. The posterior seg- 
_ ments in alcoholic specimens are often arcuate. 


30. Rhynchobothrium longispine, sp. nov. 
[Plate x1, Figs. 18-20. ] 


_ Head short and broad. Bothria two, marginal (? ), suborbicular, 
_ widely separated ; neck rather long, broader than first segments ; pro- 
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in length rapidly; posterior end of last segment emarginate. 


Genital aperture of male marginal, about posterior third. Species 
near fk. hispidum, but with relative longer and larger hooks on pro- | 


boscides. 
Habitat.— Trygon centrura, spiral valve, J uly, 1886 ; August, 1887; 
Wood’s Holl, Massachusetts. 
In two lots of small Rhynchobothria which were distinguished at the 
time of collecting by their small size and the occurrence, at least in a 


majority of them, of two red spots in-the neck, in front of the con-— 
tractile bulbs, and which were found to be made up for the most part — 


of the two species R. hispidum and R. tenwispine, there were two very 


small individuals which I am obliged to refer to a distinct species. 


[us] 


sheaths spiral ; contractile bulbs long, slender, and parallel. First seg- § 
ments rectangular, broader than long; subsequent segments increasing © 


: 
i. ee 


These specimens have lost the posterior segments. The description — 


given rests mainly on the characters of the bothria, proboscides, neck, 


and first segments. It is probable that there are red pigment spots in — 


the neck as in the two associated species, but this can not be affirmed 


certainly, since the specimens were not separated from R. hispidum — 


until after they had been for some time in alcohol. 


The short and broad character of the head may not be true for the | 


living specimens, since the bothria are doubtless mobile. It is to be ob- 


served, however, that the shape of the headsof these two specimens is ~ 


unique when compared with the alcoholic specimens of FL. hispidum, 
although individuals of that species were observed to assume positions 
while living that were much like that which characterizes R. longispine. 

In the larger specimen of the two the first two segments are rectan- 
gular, broader than-long, the third is nearly square, the fourth is con- 
siderably longer than broad, while the fifth and last is as long as all the 
preceding segments taken together; its posterior end is emarginate. 
The smaller specimen differs from the larger only in having three in- 
stead of five seginents. 

The principal difference between this species and R. hapa’ is in 
the hooks. These, at least near the base, appear to have the following 


arrangement: There is first a longitudinal row of broad, stout, abruptly — 


recurved hooks; second, the row of broad hooks is flanked on either 


side by a series of long, slender, arcuate hooks arranged side by sidein 
groups of four. Between the two latter series, on the side of the pro-- 


boscis there is a longitudinal space from which hooks are apparently 
absent. All the hooks are prominent and stand out at nearly right 
angles to the axis of the proboscis. The following measurements show 
some of the differences. between this species and R. hispidum: Diameter 
of proboscis exclusive of hooks 0.02™™, including hooks 0.05™™; length 


of broad hooks at base of proboscis 0.019™™, breadth 0:019™™; length — 


of broad hooks middle of proboscis 0.008", bread ph 0.009™™; length of 


slender hooks 0,02"", breadth 0,006; distance between transverse 3 


Bpirals 0.02™™, 


me pe, lee Rica £5 Wiss’ +S Se a Mate Te Rha a ee ee ae eee FF a eer 
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Dimensions. No. 1. | No. 2 

x mm mm 
; RE alt iia cial Reta a iar aN alot tale Shem a dials Sim's oon Sb obo oe mace nditjenhaceneece 2.30 1, 26 
Th a te ah alah ees ei cle Gn dis o> 3 -\n. Gees oss pcacnarecccneccansncueus 0.16 0. 20 
MEE OSI eae gine ring tenes spas seo wine noes 2 ae ne ane se caecie sarees 0. 36 0. 42 
_ Length of head and neck........--.--..--+---+----------------- PS ea Ee ee Ee) 0. 86 1, 00 
PERS SOB Sl laa en 55) Go See A eg ARE.) 0. 16 0. 22 
Length of contractile bulbs -.. mettre vet eee a 22 i) i. oe a cc heb oes news 0. 46 0. 48 
TEE Sacer et ee a 0. 04 0. 06 
Se preattlr of first sepment..-/) 2. .-.2.....J.-5 eeeon-- dea ie- nae. ee aaa Te Reed th ge 0.14 0.14 
. ERS SE EEG. Gano get ces i a iC ee ee 1. 04 0. 20 
CE CURSES SCS ey ia a ie eae See ne Frtreluees 5 3 


: The first two segments are rather indistinct and indicated by two 

_ transverse lines. The last segment in No. 1 is linear, rectangular, and 
about the same breadth as the first segment. There is an ovary at the 
- posterior end and a series of comparatively large, subelliptical bodies, 
_ presumably the testes filling up the interior. There is also a faint in- 
 dication of the beginning of a cirrus bulb just back of the posterior third 

_ and near the margin. 

-- I would prefer to regard this species as a variety of R. hispidum if it 

_ were not for the difference in the character of the hooks. 


31. Rhynchobothrium tenuispine, sp. nov. 
seat Xi, Figs. 1,2. ] 


Head and neck much as in R. hispidum, but red spots in neck indis- 
tinct or absent altogether. Proboscides long and slender, densely beset 
: with exceedingly minute Spinose hooks, slightly swollen near the base. 
A few of the hooks behind the tumid part are strongly recurved and a 
+ little stouter than the others. On the tumid part and as far forward 
as could be seen the hooks are slender, spinose, and slightly recurved. 
On one side of the tumid base there are a few slender hooks with ab- 
_Tuptly recurved points. First two segments usually moniliform; re- 
mainder of strobile much as in R. hispidum. 
Habitat.— Trygon centrura, spiral valve, August 1 and 3, 1887, Wood’s 
- Holl, Massachusetts. 
Inthe following measurements from alcoholic specimens the diameter 
_ of the head is the maximum, obtained by measuring the head in lateral 
_ view, in which the bothria appear as widely flaring at the posterior 
p odes. Only the measurements of head, neck, and first segments are 
given. In all the alcoholic specimens the posterior segments have 
_ Aropped off. - 
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Dimensions. No. 1. 1 No.2. | No.3. | No.4. 7 


mm mm. | mm mm 
Length of head and neck ny. cess cored slan cota te ae kceD ane Eee eeeee 1.10 1.60 1. 00 1.30 
Breadth of head ...... Sor OO a es etiats Sects ae aie Soe clone ae eee oe ee 0. 20 O22 ae sheen 10832 
Breadthiof neck 4 = ri esse keh SSeS ea eee ees ahi tae ee 0.14 0.10 0.10 0. 14 
Breadth of neck at contractile bulbs .......2.----sseeeeeeeeeeeeeeeeee 0.20; 0.16] 0.16} 0.26 
Lengiheof contractile bnlps:. i000 = ose ee Foo hs tas a eee 0.50 0.40 0. 40 0. 60 
Length ef itepsepmont: {o-.ccc sesh one aude ae dawak Soe eee es ore 0. 10 0. 12 0.12 0.12 — 


Breadth of first segment 


In all the above, except No. 4, the first two segments were rounded 
at the extremities so as to appear distinctly beaded. 

A few mature segments associated with this lot measured as much 
as 1.6"™ in length and 0.3"™in breadth. They are elongated, oppressed 
at the ends, tapering gently towards the posterior end, with somewhat 
irregular sinuous outline. 

The proboscides are evidently very long, since, although none were 
seen fully everted, they could in some instances be traced back, not 
only through the entire length of the sheaths, but into ths con ernoule 
bulbs themselves. 


The following measurements of proboscides and hooks are from alco- 
holic specimens : 


_ Dimensions. No. 1. 


No.2. | No.3. | No. 4. 

mm. | mm. mm. | mm. 
Diameter oftoumid. base Of proboscis’. ciwes se cete toons ane owes mcce hes 0.027 | 0.022] 0.025 0.019 
Leygth of hooks in front.of taumid: base ....... 2.525 se-cece sonnccce rn 0: 003 4 itoen SF 0. 003 0. 005 
Maximum Jeneth of hooks near base. oi... cca. s=- ose ecto wabe en ve 0,006. 122.) mee 0. 006 0. 007 
rendth. Ot4lareest HOOKS: Ja «ac esae sas oan oer aa ene DER Ss ee coe Onl eee tac clee aaa 0.001 0. 001 


Diameter of proboscis in front of tumid base......--..---..----.----- 0.020 | 0.016 | 0.017 0. 014 


In all cases, with one exception, these specimens with the fine hooks 
on the proboscides had moniliform anterior segments, usually two in 
number. Conversely the coarser hooked proboscides of R. hispidum 
were associated with indistinct, squarish, anterior segments. 

This species is evidently near R. heteromerum Diesing, with which it 
agrees closely, with the exception of that very important character, the 
length of the proboscides. According to Diesing’s description, the pro- 
boscides are scarcely longer than the bothria. Diesing’s species is made 
to accommodate Wagener’s Tetrarhynchus trygonis brucconis. Wage- 
ner’s figure of this species represents a worm with short proboscides, or, 
what is more likely, with long proboscides partly everted. In the ab- 
sence of a better description of the hooks on the proboscides than is 
given for R. heteromerum, it is not possible to refer any of these small 
fthynchobothria from Trygon centrura to that species. 
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32. Be ochre heterospine, sp. nov. 


[Plate xu, Figs. 3-6.] 


On August 4, 1886, I obtained a single immature Rhynchobothrium 
from the spiral valve of the smooth dog-fish (Mustelus canis), which, 
upon re-examining at leisure, I find is specifically different from the 
other Rhynchobothria in my collection. LI either neglected to make notes 
of this specimen while it was living or, if notes were made, they have 
not since turned up. The specimen has been subjected to some press- 
ure while in a fresh state, and its flattened condition makes it difficult 
to determine whether the bothria are marginal or lateral, and, of course, 
exaggerates the measurements of breadth. 

Bothria two, opposite, lateral, short-elliptical or suborbicular. Neck 
long, cylindrical, compressed, slightly enlarged at base, in vicinity of 
contractile bulbs. Proboscides very long and slender, sheaths spiral, 
contractile bulbs linear-oblong. Hooks mostly slender, but of very 
diverse shapes. 

Segments begin some distance back of contractile bulbs. Last seg- 
ments elongate. Genital apertures marginal. 

Habitat.—Mustelus canis, spiral valve, single immature specimen, Au- 
gust 4, 1886, Wood’s Holl, Massachusetts. | 


The dimensions of the alcoholic specimen, much flattened, are as fol- 
lows: Length, 13.50"; length of head, 0.60™; breadth, 0.70™™; di- 
ameter of neck, 0.26™™; length of head and neck, 3.00™™; length of 
proboscides, approximate, 1.60"; length of contractile bulbs 0.6255 
breadth, 0.12™™. 

In this specimen, which is evidently immature, the segments are in- 

. distinct. The last segment measures 1.80™™ in length and 0.50™ in 
' breadth and tapers to a blunt point at the posterior end. Three or four 

elongated segments are marked off at the posterior end of the strobile by 
_ faint transverse lines. These are filled by the characteristic nuclear 
_~ masses which precede the genitalia in the Cestoda, and from which the 
- organs of the segment are differentiated. The genital organs are not 
yet distinct but are sufficiently developed to show that the male genital 
aperture is marginal. 

The diameter of the proboscides, exclusive of hooks, is about 0.03™™; 
_ with hooks included it is about 0.05™™. The maximum length of hooks 
4 is 0.027", their breadth 0.005"™. In general the hooks are of at least 
: four kinds, which, graduating as they do into each other, produce some 
very diverse forms. First, there are nearly straight hooks tapering to 
a sharp point; second, slender, arcuate, sharp-pointed hooks ; third, 
slender, straightish hooks with abruptly recurved point, some transition 
4 forms with gentle sigmoid curve like the leter § partly straightened out; 
_ fourth, like the third form, into which it graduates, except that the shaft 
of the pe is quite eae in a plane coinciding with the longitudinal 
_ axis of the proboscis, the recurved end separated from the shaft by a 
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narrow notch. Since these varieties graduate into each other, it canbe | 
readily understood that there must be much diversity in the shape of 
the hooks of this species. Some of the straight, slender hooks, when 
seen as they lie on the side of the proboscis which is directly in view, are 
guite broad toward the base, being flattened in a plane which isatright . 
angles to the longitudinal axis of the proboscis. These hooks when 
seen in this position with their broad basal supports look like broad, 

thin tacks. Eight or nine hooks can be seen at once in a single trans- 

verse spiral. The longest hooks that were measured were near the base 

of the proboscis. ‘The hooks vary in length from 0.013 to 0.0277". The 

average length is perhaps not far from 0.016™™, 


33. Rhynchobothrium imparispine, sp. nov. 


[Plate xu, Figs. 7-9.] ’ 


Bothria two, lateral, oblong-elliptical, distinctly emarginate poster- 
Jorly, deeply hollowed out on the face, margins slightly inverted, very 
versatile, head quite broad, bluntly sagittate, the bothria flaring out- 
ward at their posterior edges, approaching each other but not touching 
anteriorly. Neck three or four times as long as the head, cylindrical in 
front, flattened posteriorly. Proboscides long, moderately slender, 
armed with hooks which present great differences both in shape and 
size; Sheaths spiral; contractile bulbs long, slender, tapering slightly 
posteriorly. First segments begin a short distance behind the neck, 
exceedingly short, subsequently increasing in length uniformly, becom- 
ing at length elliptical-oblong and longitudinally striated. Ultimate 
and free segments much longer than broad, with about fourteen tone 
tudinal muscular striz on a lateral side. 
Genital apertures; male, marginal near posterior end, from deep 
rectangular marginal notch. Length 50™. 
Habitat.—Raia erinacea, spiral valve, one specimen, Wood's Holl, 
Massachusetts, August 29, 1887. 


On August 29, 1887, I examined twenty- four specimens of the Sum- 
mer-skate aie. eaten) Their stomachs were filled with small crus- 
tacea, mostly shrimps (Crangon vulgaris), and annelids of the genera 
Nereis and Rhynchobolus. The entozoa from this lot of skates were 
several specimens of Hcheneibothrium variabile from the spiral valve of 
some, a number of Nematods from the stomach and spirai valve of some, 
and asingle Rhynchobothrium, the subject of this sketch. 

The living specimen was very active when placed in sea- water and 
changed its form so incessantly that it was impossible to obtain satis- 
factory measurements. The bothria were plainly two, although appear- 
ing bilobed, on account of the deep posterior emargination. They were 
very versatile and were frequently directed forward, assuming then a 
cupular shape. The last segments were plump, the wdicis worm being 
in fact rather thick. The length was 50™"; breadth of head, 1”; 
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q ‘ breadth of neck, 0.6™; length of neck, 4.5"™; length of last segment, 
— 2,5™; breadth, 1.65™™, A free segment, which I think belonged to 
_ this specimen, measured 5™™ in length. When placed in sea-water it 


discharged a mass of eggs which spread out on the bottom of the dish 
making a spot 5” in diameter which was at first an opaque white 
color changing after a few hours to dark brown. 

The following data were obtained from the alcoholic specimen: The 
bothria are 1™™ in length and 0.76™™ in breadth. In lateral view, mar- 
ginal as to the body, the head is 1.26™™ broad in posterior diameter, 
0.6™™" in anterior diameter. The neck in front of the contractile bulbs 
is cylindrical and about 0.6™” in diameter immediately behind the both- 
ria, increasing to 0.8™™ immediately in front of bulbs. In the vicinity 


_of the bulbs the neck flattens to coincide with the flattened body. <At 


the base of the contractile bulbs the marginal diameter is 0.47", lateral 
0.66™, Length of contractile bulbs1.66™", breadth 0.28". Approxi- 
mate length of proboscides 2™™; diameter, exclusive of hooks, 0.1”, 
diameter including hooks from 0.14 to 0.16™". In general there are 
two sorts of hooks classified according to size. The largest hooks have 
linear dimensions which are ten or even twenty times those of the 
smallest hooks. There are, however, a few that are intermediate be- 
tween the larger and smaller hooks. Of the larger hooks there are three 
principal types. In the first type the hooks have broad bases abruptly 
and strongly recurved, the recurved part parallel with the axis of the 
proboscis or even turned a little toward the proboscis and equal in length 
to half the entire length. These hooks are the largest and strongest of 
all. At the base of the proboscis they measure 0.06" from tip to oppo- 
site extremity of basal support, length of base 0.04™™, breadth of hook 
near middle 0.02™". Toward the end of the proboscis these hooks grow 
smaller, the corresponding dimensions of a similar hook there being 
0.03™™, 0.02™™,0.01™™. There appears to be a single longitudinal row of 
these stout hooks, with two additional rows of hooks of nearly similar 
shape but smaller in size. The second type of large hooks is long, more 

Slender than the foregoing, and strongly but not so abruptly recurved, — 
with rather blunt points. One row stands near the row of stout hooks. 
At the base of the proboscis they measure, with the curve, as much as 
0.06™ in length and are about 0.01" broad at base. Towards the 
apex of the proboscis they become shorter and more slender. The tip | 
of the recurved part was in some cases observed to bend toward the 
proboscis to form veritable hook. The third style of large hook is 


Slender, arcuate, rather sharp pointed, 0.04"™™ in length and 0,015™™ 
_ broad at base, tapering uniformly to the tip. There are also some simi- 


larly shaped hooks about one-half as long and about one-third as broad. 
Closely allied to this style are some slender hooks which are curved in 
two planes, like the horns of an ox. Next below these come the largest 


_ Of the small hooks, not more than 0.014"™ in length. The smallest hooks 


are only about 0.002™ in length. On one side of the proboscis these 
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small hooks are arranged in double transverse rows between the trans- 
verse rows of large hooks. In this case the hooks in the anterior row 
are much longer than those in the posterior row, while in both the hooks 
are Slender. On the side of the proboscis opposite the row of broad, 
stout hooks there is, at least at the base of the proboscis, a longitudi- 
nal space in which there are no large hooks. This space is densely | 
covered with small hooks, which are very short, with broad bases. 
There appear to be about nine longitudinal rows of large hooks, the 
hooks in each row differing more or less from those in every other. 
The figures (Figs. 8 and 9, Plate x11),—while not showing all the varie- 
ties of hooks, nor their arrangement in toto, give a very correct idea of — 
the kind of hooks and their arrangement. ¥ 

Transverse strie, indicating the beginning of segments, begin about 
0.4" back of the contractile bulbs. The first distinct segments are 
0.6™™ wide and 0.06" long. One of the posterior segments had the 
following dimensions: Length, 2.4"™; breadth, anterior 1.2™™, at mar- 
ginal aperture 1.48™™, posterior 1™; thickness, 0.9"; marginal geni- 
tal aperture about 0.7™" from the posterior end. When the cirrus is 
retracted it leaves a rectangular notch or emargination, with rounded, 
projecting lips. The cirrus was partly everted in one segment; it 
scarcely extended beyond the marginal notch, which it filled completely, 
It measured 0.12™ in length and 0.1™™ in Hise Bs was smooth, tumid 
at outer end and at base, with constriction in the middle. 

When placed in glycerine the posterior segments are seen to be 
marked with a number—fourteen, more or less—of longitudinal striz, 
which converge at the two extremities near the median line, whence 
they radiate like meridian lines from the poles of a globe. 

Anatomy of posterior segments.—An examination of a few thin sections 
of posterior segments yields the tollowing rather meager data: The 
ovaries lie near the base of the segment and consist of two paired, round- 
ish organs, lying on either side of the median line, each about 0.2"™™ in 
diameter, and made up of small, polygonal, nucleated cells 0.005™™ in 
diameter. A convoluted mass of one or more tubes lies immediateiy in 
front of the ovaries, occupying the median line from the anterior edge of 
the ovaries to a point a little in front of the cirrus bulb, thence it bends 
back and communicates with the cirrus bulb. Itis evidently, in part at 
least, the vas deferens. In front of this convoluted mass there is a 
thick-walled tube of very different appearance, which extends along the 
median line and appears to approach the exterior at the anterior edge 
of the segment. This is probably the uterus, and. its extremity at the 
anterior edge of the segment an external orifice whence ova are ex- 
pelled from ripe proglottides. 1 can find no trace of a vagina, unless 
the thick-walled tube which I suppose to be the uterus should prove to 
represent that organ. <A very characteristic feature of these segments 
is the strong bands of longitudinal striz which lie in the lateral walls. 
Ova were observed in some of the sections. They lay in the postero- 
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median part of the segment and were much collapsed. They measured 
about 0.05" and 0.025™™ in their two diameters. 

On September 6, 1887, I obtained a large, free proglottis from this 
same species of skate (Raia erinacea) which belongs undoubtedly to 
this Rhynchobothrium, although no Rhynchobothrium scolex was found. 
The proglottis was 1™™ broad and 3.5™" long. Ova were observed 
making their escape from the compressed segment in glycerine at the 
genital aperture near one of the margins. They are collapsed and 
measure 0.055 and 0.027™™ in their two diameters. Longitudinal striz 
appear which converge at the two ends to a small circular hilum, which 
marks the former point of attachment to adjoining segments. 

This species is evidently near Van Beneden’s Tetrarhynchus erinaceus 
from Raia rubus, which it closely resembles in the character of its hooks. 
It also possesses many characters common to Khynchobothrium com- 
mutatum Dies., and R. ambiguum Dies. 
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34. Rhynchobothrium wageneri, sp. nov. 


[Plate x11, Figs. 10-12.] 


a 


Bothria two, lateral, orbicular, or, in alcoholic specimens, broadly 
elliptical, emarginate on posterior edge, somewhat bilocular, converg- 
ing in front, widely divergent behind, with smooth, thickened, and ele- 
vated edges. Proboscides four, in two pairs, a pair issuing from an- 
terior part of each bothrium. Inner side of base of each proboscis with 
a prominent shoulder, and with a single large, recurved hook on outer ~ 
side opposite the shoulder; base of proboscis covered with small, slender 
hooks, remainder of proboscis armed with larger hooks. Proboscides 
three or four times as long as bothria, tapering gradually to apex. Neck 
long, cylindrical, broader than the body, very contractile in front of 
bulbs ; proboscis sheaths in loose spirals ; contractile bulbs very long, 
parallel. Body crossed by a narrow, transverse, crimson band immedi- 
ately behind the contractile bulbs. The segments begin almost imme- 
diately behind the contractile bulbs. The first three or four distinct 
segments are broader than long. The next are squarish. At about 
the tenth they begin to elongate and mature. They increase rapidly 
in length towards the posterior end, the median ones becoming bacilli- 
form while the last one is, in some cases, eight or ten times as long as 
broad. The last two or three are usually very long, fusiform, of an 
ivory-white color, and discharge ova when placed in water. The body 
throughout is almost cylindrical. Genital apertures marginal near 
middleofsegment. Ova spheroidal, 0.029™™ in diameter. Length, 18™™. 

Habitat.—Trygon centrura, spiral valve, about ninety specimens from 
two rays, Wood’s Holl, Massachusetts, August 10, 1887. 
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Of the following measurements, those of No. 1 are ofa living speci- 
men, Nos. 2 and 3 are of alcoholic specimens. | 


Dimensions. No. 1. | No. 2. | No. 3. 


mm. | mm. | mm. 

Tipnut 0c: x2 pagade ve inde fee de veces cede det Whee eee bey Lee hee eee 18.00} 13.00 | 14.00 
Bréeadth:ot headwise eke oo sa Sk eee we ems a ech alae camer eae 0. 80 0. 54 0. 52 
Length of heats o.oo tote tesa bcc un ecnuas Cob eeke wcuiene Bee ene Eee ce metee _ 0.46 0. 28 0. 24 
Length of head and neck ..-......-.---2-..----+-- re eed ea) i Sage Pes 3.00] 2.20 2. 40 
Dianieten at avek. Gti Uae see ora eet eee ee ger 0.64] 0.32] 0.30 
Length of contractile Salbs .soues a5 de ok al ae ocd Oh ss ae eee eee ee 2. 00 1.20 1, 26 
Breadth ohcontractale bulbs... ccove=sc0 scoters 24am. dsas ven ae eau aeecen ee eae ee 0.20] 0.10 0.10 
Length of first segment; approximate ..2 2% oe. sca. ek dee mee eee cae eee 0.03 0. 03 0. 03 
Breadth of first sopment)s 2... iow ccs odes nec cdisasee cha tape vaeeas Sunee eee. 0. 30 0. 24 0. 22 
Length of last segmetite. 26.2002 23 ogo cleneatpicspe tie Cob Shue atin tees secs euees 4. 00 2. 40 2. 80 
Breadth of last seenient...) o.chin pode eae Sue ues see Coen ee ee Rae me eee 0.46 0. 50 0. 44 
Lenzth, of PrOROSOIS 12200000 c obec Abe See eee ee ee ears fees Pa ee a 1. 20 
Diameter of proboscis at bases. fio see Se sees se oe ae a eee 0. 08 0. 08 0.08 
Diameter of proboscis near apex..--...--. Be idee aw emia haloes Rin eetaealere acai’ 0. 04 0,05 0.05 
Number-of seements. 2c. cscs cn a acacs sud waoee es beste cate tae ohaewes ce wakes 20 16 16 


In the alcoholic specimens the length of bothrium was 0.28™", 
breadth 0.30™". The anterior segments were indistinct. 

The base of each proboscis for a distance of about 0.12" is 0.08™™ in 
diameter. At this point there is a sudden offset where the diameter 
suddenly diminishes to 0.06"™, thus giving rise to a prominent shoulder 
which is always on the inner side of the proboscis. The basal part of 
the proboscis is thickly covered with slender, slightly recurved hooks, 
which are from 0.005 to 0.010™ in length and less than 0.002™™ in thick- 
ness. These hooks are arranged in spirals, the coils of which make 
rows of hooks almost transverse to the axis of the proboscis. The hooks 
are longer and straighter near the head than they are at the offset. On 
the outer side of the proboscis, opposite to and a little way back of the 
basal shoulder, there is a single large hook. This hook is-broad, recurved 
and has a strong basal support. Its length is 0.04™™, breadth at sur- 
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face of proboscis 0.017™™, breadth of basal support 0.021™". Beyond ~ 


the basal shoulder the proboscis tapers very gradually to the apex, 
which in well everted proboscides is about 0.04% in diameter, or one- 
half the diameter at base. The proboscis in front of the basal shoulder 
is covered with slender hooks, which are for the most part but slightly 
recurved. The maximum length of these hooks is about 0.015”, breadth 
at base 0.002™". They are arranged in spirals 0.016™" apart, eight or 
nine hooks béing visible in a single spiral. The ceils of the spiral are 
more rapidly ascending than they are at the base. Towards the apex 


the hooks grow somewhat smaller. There is a slight difference between 


the hooks of opposite sides of the proboscis immediately above the basal 
part. On the outer side—thatis. the side which bears the large basal 
hook—-they are small, short, rather stout, sharply recurved, and about 
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0.005™™ in length, or one-eighth the length of the large hook. On the 


% opposite side they are slender, slightly recurved, and about 0.015™™" in 
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length. 

The narrow crimson band at the base of the contractile bulbs is 0.02™™ 
wide, and occupies the entire breadth of the body. The elongated rod- 
like segments which immediately precede the mature segments contain 
a double row of large, elliptical bodies, lying one on each side of the 
median line. The cirrus is smooth, slender, of moderate length, and 
opens about the middle of the margin of the segment. The interior of 
the mature segments is filled with the very numerous ova. ae 

This Rhynchobothrium is evidently the adult form of a species either 
identical with the larval Rhynchobothriwm from Oepola rubescens figured 
by Wagener (Nov. Act., Nat. Cur., xxiv, Suppl. 48 and 82, Plate x1rx, 
230-234), or at least closely related to it. 

The figure of the proboscis given by Wagener shows the same re- 
markable peculiarities which characterize this species. The shape of 
the bothria, the proportions of the head, neck, proboscides, contractile 
bulbs, as shown in Wagener’s figures, agree with these specimens from 
Trygon centrura. Wagener does not give a specific name to the larval 
form. He simply designates it as “A Tetrarhynchus from Cepola rubes- 
eens!” 

So far as I am aware, the adult has not been found. I therefore pro- 
pose, as a proper specific designation for this species, the name #. wag- 
eneri, in honor of the original describer of what is probably the larval 

form of the species. 


30. Lehynchobothrium lomentaceum Dies. 
[Plate x1, Fig. 1-3.] 
Diesing, Syst. Helm., 1, 571; Révis. des Cepth. Par., 290. Von Linstow, 
Comp. Helm., 280. 

I refer a single Rhynchobothrium from Mustelus canis to Diesing’s R. 
lomentaceum from M. vulgaris. This is done with some hesitation, for, 
although it does not disagree with Diesing’s description, the latter is 
confined to such general characters that specific differences might still 
exist between my specimen and A. lomentaceum. It should also be re- 
marked that the armature of the preboscides resembles very closely that 
of Rk. caryophyllum Dies. from Scoliodon lalandit. (Denks. der kais. | 
Akad., x11, 30, Plate Iv, figs. 16-20.) 


Diesing gives the following description of R. lomentacewm: 

Head with oval, lateral bothria converging at the apex. Neck slightly depressed. 
Body lanceolate, first segments very short, transversely oblong, each with rounded 
margin and swollen in the middle. Genital apertures. . . . Length of head and 
neck, 4™™; length of body, 36™™; breadth of posterior, 4™™, 

My specimen consists of the head, neck, and a few of the first seg- 
ments, the whole measuring, when living, 9". There is also a frag- 


ment containing a number of median segments and measuring, when 
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living, 10.5". The last segment of this fragment was 1.1™™ long and 
1.77" broad. The length of the head and neck in the living specimen 
was 3.5"; length of contractile bulbs 1™™. 

Following are dimensions of the alcoholic specimen: Lengthof head 
1.44™™, breadth 1.66"; length of bothria 1.60™, breadth 0.92™™; 
length of head and neck, 3.14"; diameter of neck, marginal, 1.10™™, 
lateral 1™™; length of contractile bulbs 1.08™, breadth 0.26; dis- 
tance from base of bulbs to first distinct segment, 3™™; length of first 
distinct segment 0.16™", breadth 1.20"; greatest breadth of seg- 
ments 1.80", length 0780™™; lateral diameter behind bulbs, 0.90™™ ; 
marginal diameter, 0.56™" ; diameter of proboscides, 0.12™™, 

The following description is based on the single alcoholic specimen: 
Head broadly sagittate. Bothria two, oval, narrow if front, broad be- 
hind, with thick, entire edges, a very faint emargination on posterior 
edge, converging at apex of head, flaring posteriorly, so as to give 
to the head the shape of an equilateral triangle. Neck a little 
longer than head, swollen in front of contractile bulbs, fusiform on 
account of contraction in length, slightly constricted at base of con- 
tractile bulbs. Proboscis sheaths spiral, contractile bulbs four times 
as long as broad. Proboscides longer than bothria; hooks of two prin- 


cipal sizes, the larger ones stout, broad, and strongly recurved, the. 


smaller ones also broad and strongly recurved, but some of them pro- 
portionally more slender than the larger ones, a few slender and areu- 
ate. Larger hooks on outer side of proboscides, smaller ones on inner 
side. First segments very short and broad; succeeding segments also 
short and broad, with rounded margins; margins of segmented part 
of strobile crenulate. 

Male genital aperture marginal, about middle of segment. 

Habitat.—Mustelus canis, spiral valve, one specimen. Wood’s Holl, 
Massachusetts, August 11, 1887. 

The only details that the small amount of material at hand permits 
relate to the disposition of the hooks on the proboscides. ‘The largest 
hooks are 0.04™" in their greatest length, and 0.02™" broad at base. 
The smaller hooks are from 0.01 to 0.02™™" in length, and from 0.004™™ 
to 0.01™™ in breadth. The spiral series of hooks-are 0.035"™™ apart, 
and the hooks in each series are situated from 0.01™™ for the larger 
to 0.02™™" for the smaller from each other. The arrangement seems to 
be as follows: On the outer side of the proboscis there are four longitu- 
dinal rows of large, strongly recurved hooks. On the opposite or outer 
side there are four longitudinal rows of hooks, much like the large 
hooks in shape and proportion, but having only about half their lineal 
dimensions. The series of large hooks is flanked on each side by two 
rows of hooks which are somewhat sniailer and proportionally a little 
more slender than the large hooks. Between each of these two series 
of intermediate hooks and the inner series of small hooks there is a 
. Single row of hooks consisting of alternately large and small hooks. 
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The larger of these two styles of hooks are, however, small-sized, and 


~ correspond, both in shape and size, to the hooks in the inner series. The 


smaller alternates of this row are but slightly recurved. The larger al- 
ternates are about 0.017" long and 0.008™™ broad at base; the smaller 
ones are 0.011™ long and 0.005™" broad at base. To recapitulate, 
there are four rows of large hooks on outer side of proboscis, four rows 
of small hooks on inner side, two rows of intermediate hooks on each 
side of the series of large hooks, one row of alternately larger and 
smaller hooks on each side ot the series of small hooks, thus making 
fourteen rows in all. All the hooks are smaller and more slender near 
the base of the proboscis. é 

The fragment of strobile which was found associated with the scolex, 
and which evidently belongs to it, does not contain any mature segments. 
The posterior segments are somewhat elongated and are narrower than 
the preceding segments. None of the genital organs could be made out 
except the cirrus, which could be seen through the walls of the seg- 
ment when the latter were rendered transparent with glycerine. The 
male genital aperture is marginal about the middle. The walls of the 
segments are traversed by many strong, longitudinal, muscular fibers. 


36, .Rhynchobothrium longicorne, sp. nov. 
[Plate x11, Figs. 4-8]. 


Head appressed, truncate, and emarginate in front. Bothria two, 
lateral, oblong-elliptical, parallel in front, slightly divergent behind, 
slightly emarginate on posterior edge, somewhat bilobed by a low, short, 
longitudinal, median ridge near the posterior end of the shallow face. 
Neck long,. but capable of great contraction, subcylindrical. Pro- 
bosecides very long, three or four times as long as the bothria, tapering 
to apex, with tumid basal portion covered with fine, slender, straightish 
appressed hooklets ; remainder of proboscis armed with longer, slender, 
curved hooklets of nearly uniform size. Proboscis-sheaths very long, 
in contracted specimens lying in broad, crowded, sinuous folds. Con- 
tractile bulbs elliptical or elliptical-oblong. Segments begin very soon 
behind contractile bulbs; at first very short, subsequently increasing 
in length, then becoming as long as broad; last segments rectangular, 
longer than broad. Body relatively short, compressed, at first a little 
wider than neck and increasing in breadth but little throughout its 
length. 

Genital apertures male marginal, near anterior edge, its position in 
some specimens marked by an evident notch; female, lateral at middle 
point of median line(?). Eggs oval about 0.04™™ in longer diameter. 

Habitat.—Odontaspis littoralis, spiral valve. Wood’s Holl, Massa- 
chusetts, July, 1885; August, 1886. 

I have found this species on two different occasions, each time in the 
sand shark (Odontaspis littoralis). The first specimens, three in num- | 
ber, were collected July 15, 1885; the second, four in number, August 
12, 1887, 
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In the following, No. 1 was a living specimen eS: flattesell” 
under the compressor ; Nos. 2 and 3 ue i Nos. 1 and 3 are doubt- 


less the same individual. 


Dimensions, No. 1. Nox2>iess 
mm mm. | mm. + 
Length .o3zst.0: ba. iodte Geese SE: cet denen oie see acai Ce enna 14.00} 8.50} 10.00 
Length of DOEDTIOI-< fue tessa cues eck phew as Rewenen Obl agi oR 2. 00 0. 92 1. 23 
Breadth of bothria ......- Mien cicb hs Chandoee sane jteeaagh skate wees tees eee 0. 66 0. 80 
Length of head and neck... .. 22-21. .2--- sonnet ence seu aawe seecseecncs scene 5. 20 2. 80 3.10 
Diameter of weak 44 “119.8 lt EAL ee 0.46) 0.52 
Length-of contractile bulbs 3. .ics scan. womees Capea seen seeeee ee ane eden 1. 06 0. 80 1. 04 
Diameter.of contractile bulbs ¢ 62) «cinch me og2se soak sets op evcwa bees aaah dae-eur 0. 34 0.16 0.18 
ength Gf ProOwUseis si BOs cie sew op we oe wey orgie ela erda eee elon ieee ees 6. 40), ses. 52 cee coe 
Distance from base of bulbs to tirst segment. .....-...--2--+0-+.---- ++ eens 0. 80 0.60 | 0.60 
Length of first distinct segment... 30. .522. spaces eg h a tees eee Se epee ee 0. 10 0.10 _ 0.10 
Breadth of first distinct sogment:c2c. ek. «125s coeen se oneluc uekiteaeean sae owen ce 1. 00 0. 68 0. 60 
Length of last segment}. 2 « 26. Sess ccna vanes faveree ep ee accentes atebae een 2. 20 1. 20 1. 56 
Brendth-of last seEMenb. 5 6 se u:5 oo esawine Sc ce eae hee Seen eae ee oe ee 1.40 0. 86 1. 04 
Wambéer of sornients. 20... 2.2. 246 sa atacnetcls cacce pubes een eeiecanaees 24 16 24 


In No. 1 the last 17 segments show the reproductive organs. 

From a specimen collected July, 1885, the following measurements 
were obtained: length of head, 3™™, breadth, 2™™; length of neck, 
6™™; breadth, 1.3™™; length of cadsbeatile bulbs, 1™™, breadth, 0-5™ ; 
‘aneth of ees moana 4mm, breadth, 2.5™™. 

Some dimensions of Sanpseean: and hooks are: diameter at ae ex- 
cluding hooks, 0.097"; including hooks, 0.1™™; median diameter, ex- 
cluding hooks, 0.066™" ; including hooks, 0.102™"; length of hooks on 
base of proboscis, 0.02 to 0.03™"; breadth, 0. Ougmm ; length of median 
hooks, 0.042", breadth, 0.007™™. 

The tumid base of hee proboscis is prominently shouldered on the 
outer side. In this respect it resembles . wagenert. There is, how- 
ever, no single large hook as in that spevies, and besides there is a very 
great difference between FR. wageneri and R&. longicorne in respect to the 
conformation and arrangement of the hooks. 

Behind the basal enlargement the hooks are nearly straight, ap- 
pressed closely to the surface of the proboscis, slender, sharp-pointed, 
and, many of them, with a single short lateral basal prolongation. The 
spirals are about 0.01™™ apart, while the longest hooks are over 0.03™™ in 
length. The points of the hooks in one spiral therefore cover the bases of 
the preceding series. The hooks on the outer side of this part of the pro- 
boscis are larger than those on the inner side. On the anterior part of the 
basalenlargementof the proboscis they are smaller and crowded together 
closely. The spirals are here about 0.005™™ apart, and twenty-five hook- 
lets and over may be counted in a single transverse spiral. There is some 
variety in the shape of the hooks on the basal enlargement. On its outer 
part they are, in the main, straight and slender. Toward the inner side 


on the anterior slope there are about five spiral series in which the ~ 


hooklets are placed close together side by side, These hooklets stand 
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. nearly erect, are moderately broad and abruptly recurved at the point. 
In front of the basal enlargement the hooks are, in the main, slender, 


sharp-pointed, and arcuate, from 0.022™™ to 0.033™™ in length, the spirals 
about 0.02™" apart, about eight hooklets visible in each spiral. The 


hooks, for the most part, are nearly erect. There are, however, on one 


side of the proboscis, two longitudinal rows of hooks, which are stouter 


than the hooksin the other longitudinal rows, and are strongly appressed, 


the hooks in each row pointing toward the other row. This arrange- 
ment seems to be very similar to that figured by Van Beneden for his 
Tetrarhynchus minutus from Squatina angelus. These two rows of ap- 
pressed hooks are flanked on the one side by a row of rather short 
broad-based hooks, strongly recurved, and on the other by a row of 
rather short arcuate hooks. The remaining hooklets do not differ from 
each other either in size or shape. They are long, slender-pointed, 
arcuate, nearly erect, and impart a characteristic bristly appearance to 
the proboscis. The proboscides taper gently toward the apex, where £ 
there is much less diversity both in size and shape of hooks than there 
is farther back. 

The lateral vessels of the water vascular system remain plainly visi- 
ble in an alcoholic specimen lightly stained with hzematoxylon. The 
body is short, broad, and much flattened. In the mature segments the 
ova are collected in a mass at the bottom of an elongated clear space, 
which begins at the marginal genital aperture near the anterior end, 
runs directly to the median line, follows the latter to near the posterior 
end, where it expands into the cavity in which the ova are lodged. 
The cirrus was not observed. I have not been able to demonstrate the 
position of the female genital aperture in the alcoholic specimens, but 
am disposed to think that it is lateral, from the fact that, in a living 


specimen, there were distinct median lateral apertures on the squarish 


segments in front of the mature segments. 
_ OTOBOTHRIUM, gen. nov. 
[ovc, wrdc, the ear. ] 


Body articulate, tenieform, head separated from body by a neck. 


_ Bothria two, opposite, lateral, each with two supplemental ciliated pits 


at the posterior free angles. Proboscides four, terminal, filiform, armed, 


_ retractilein neck. Reproductive apertures marginal. 


According to Diesing’s classification this genus belongs to the sub- 


tribe Trypanorhyncha and the family Dibothriorhynchide. The number 
_ of the bothria allies it with the genus Rhynchobothrium. On the other 


hand the neck of Otobothriwm Dears a close resemblance to that of Tet- 


_ rarhynchus. The reason for separating it. from Rhynchobothrium and 
erecting it into a new genus is found in the presence of the four otosacs 
: or ciliated pits. These, if not homologous with the supplemental disks 
: of Calliobothrium, etc., certainly furnish a character of as much weight 


> 


pees 


J 


in classification as they. 


H, Mis, 1833—— 54 
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37. Otobothrium crenacolle, sp. nov. 
[Plate x11, Figs. 9-15, and Plate xiv, Figs. 1-4.] 


Head broad, transverse, hammer-shaped, or, in alcoholic specimens, 
bluntly rounded in front and cordate, compressed. Bothria two, oppo- 
site, lateral, sub-rectangular or oblong-elliptical, bilocular, slightly — 
emarginate on posterior edge, converging in front, widely divergent 
behind ; each bothrium with two eversible, ciliated pits at the posterior 
edge. IT'aces of bothria hollowed out, edges somewhat thickened. 
Neck short, cylindrical, slightly compressed, broader, and much thicker 
than anterior part of the body, from which it is quite distinct, posteri- 
orly projecting into a kind of collar with four deep notches opposite the 
sides and margins of the body. Proboscides slender, about twice the 
length of a bothrium, armed, for the most part, with strongly recurved 
hooklets, which are sharp-pointed with broad bases of uniform size and 
symmetrically disposed; about five visible at once in each of the diag- 
onal rows. There are beside these some minute slender hooklets near 
the base of the proboscides. The proboscis-sheaths are spiral. The 
contractile bulbs are short, oval, and lodged at the base of the neck in 
the projecting lobes made by the posterior notches of the neck. The 
body is slender, compressed, and much narrower at first than the neck. 
First four segments very short, three or four times as broad as long. 
The remaining segments increase in length, rapidly becoming very long 
and slender, the posterior segment often from twelve to fifteen times as 
long as broad. Free proglottides slender, somewhat irregular in out- 
line, very active. Ova subglobular, abundant. Genital apertures, at 
least male, marginal a little behind middle point. . 

Habitat.—Sphyrna zygena, spiral valve, July 28, 1886, one nnndnee 
and fifty specimens; July 18, 1887, one eee specimens; chyle 
swarming with free proglottides on both occasions. Wood’s Holl, 
Massachusetts. 


Numbers 1 and 2 of the following are from living specimens; 3 and 4, 
alcohelic. 


Dimensions. No. 1. | No. 2. | No. 3. | No. 4. 
mm mm mm mm 
Length \joc0 th soee sees on bes capba ns Sa nmnlc snpmase reek es sae ween oeetret ae 11.20; 10.80] 11.50 14. 00 
Length of bothria. .... 2.2.2. ------ 22 eee en eee e ee reece ene e ene eeeee 0. 22 0. 22 0. 20 "0. 22 
Breadth of head . 2.2.2.0... 0c ccewes cecracns ens contaenseceseessreane= 0. 32 0.32 0380) |\Feeeeee : 
Length of head and neck ....---+---+-----2-20s cence eee e ene eee eee eee 0. 36 0. 40 0. 36 0. 36 
Diameter of neck .... 22.22.02 cece cc ewe nn cece ne cmanescennecccses get |S s deer 0.12 0.14 0.14 
Diameter of neck at contractile bulbs ...---.---- scenes ccs encenee 0.16 0.16 0.18 0.18 
Length of contractile balbs 2.. 25 50 ate Sone cee ob psec er eee ee Re et 0.08 |} 0.06 
Breadth of contractile bulbs .-.-2. 2.52. c22c en eeceme ween cern eccsanne 0.054% 2st s 0.05 — 0. 04 
Breadth of Arst Ses mM ents = ce se eae cere oleic ee wie ete es! oe eh re re ei 0. 08 0.10 0.10 0. 12 
Length of last segment ..-..--.-- 222. -- 2 eee e een eee rene cence new ennes 1. 90 2.40 3. 00 3. 30 
Breadth of last, Seoment = oe ease me dices eee ues Cee ES nc 0). 28 0. 20 0. 36 0.30 
Number of segments: '. 044 6040 .oue. ocalsthew ews kup who sees paren eens 16 18 17 20 
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q _ The following details are taken from a living specimen slightly dis- 
_torted under the compressor: Length, 9.30™™"; length of head and necks, 


0.36 ™"; breadth of head, 0.32™"; length of bothria, 0.17™"; diameter 
of neck, 0.10™"; diameter at contractile bulbs, 0.13™™"; length of each 


of first four segments, 0.02™; breadth, 0.07; length of fifth segment, 


0.04™™ ; sixth, 0.08 ™”; seventh, 0.12"; eighth, 0.16 ™™; ninth, 0.30 ™; - 


~ tenth, 0.44™™; eleventh, 0.60™™; twelfth, 1.™"-; thirteenth, 1.25 ™™; 


fourteenth, 1.8™™; fifteenth, 3™™. The last ‘of these segments were 


~ 0.10, 0.14, and 0.2 ™™ broad, respectively. 


The length of the proboscides, estimated from specimens that had 
been made transparent, so as to show the retracted proboscides, seems 
to be from 0.5 to0.6™™. The longesteverted proboscis measured 0.4 ™™; 
diameter, excluding hooks, 0.011 to 0.016™"; including heoks, 0.019 to 
0.025™"; length of hooks, 0.007 to 0.008™"; breadth 0.003™"; length of 


- minute hooks at base of proboscides, 0.003; breadth, 0.001™ ; length 


of free proglottis, living, 4.4™™; breadth, 0.8™™. 

In alcoholic specimens the bothria are invariably opposite and diver- 
gent at the bases, so as to give to the head, when viewed laterally, margi- 
nally as to body, a cordate or even reniform outline. The outline of the 
head and neck together is like that of a hammer, in which the neck 
represents the short thick handle. The head is only about half as thick 
as it is wide, e.g.in an alcoholic specimen the breadth of head was 
0.28™™"; thickness, 0.14™™"; in this specimen the length of a single both- 
rium was 0.2™™; its breadth, 0.14™". In another specimen the head 


was 0.32 ™ broad and 0.14 ™™ thick. 


- In the living worm the faces of the bothria are frequently directed 
forward, and when viewed in this position their anterior edges are seen 
to be separated by a moderately wide space. A pair of proboscides 


. emerges from the anterior edge of each bothrium. There is a slight 


emargination on the anterior edge of each bothrium, and another shal- 
low emargination on the posterior edge. A median line extending from 
the shallow posterior notch to the front edge divides the bothrium 
into two loculi. This latter feature is often lost, or at least much 


obscured, in alcoholic specimens, in which the faces of the bothria are 


deeply concave, the lips sometimes much inflexed. 

Supplemental pits or otosacs.—These organs appear under low magni- 
fying power as four round spots, lying one at each of the posterior angles 
of the two bothria. When highly magnified, 250 to 300 diameters, 
these spots are seen to be oval or conical pits, lined with minute ciliary 


bristles, and about 0.025"™ in diameter. While examining one of these 


pits with a magnifying power of about 300 diameters, the specimen was 
subjected to a slightly increased pressure, when one of the pits was 


observed to evert itself, changing from an oval pit lined with ciliary 
bristles to a blunt conical papillary elevation, which was covered with 


erect bristles. nthe alcoholic specimens some of these pits are everted 


into low papilla. These remarkable pits are strongly suggestive of low 
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or rudimentary sense organs. A careful histological examination of 2 
the scolex may throw some light on their true nature. | 

Anatomy of mature segments.—The male genital aperture is inne 
a little back of the middle. A lateral aperture was observed in a few 
free segments. It was situated near the anterior end of the segment, 
and is probably an opening for the discharge of ova, since careful search — 
failed to reveal any corresponding opening on immature segments. The 
cirrus was not seen fully everted. The length in an alcoholic specimen 
was estimated to be about 0.6", and the diameter at base 0.12™™, It 
emerges from the center of a comparatively wide but shallow marginal — 
notch. The vagina appears to open immediately behind the cirrus in 
the same marginal notch. The cirrus bulb is rather small, oval, and 
directed slightly forward. ‘The vas deferens lies in a coil in front and 
at the base of the cirrus bulb, and enters the base of the bulb. The 
ovaries are small oblong, or oval, and lie one on each side of the median 
line and at about one-third the distance from the genital aperture to 
the posterior end of the segment. Back of the ovaries are a number of 
oval clear spaces. 

The ova are nearly globular. A living ovum measured 0.024 and 
0.022™™ in its twodiameters. Ovain the preserved specimens, mounted 
in glycerine and slightly compressed, appear almost globular, and are 
0.027" in diameter. They have smooth and rather thin shells, which 
must be quite rigid, as no eggs were observed with the shell collapsed 
or indented. In a few cases the ova are aggregated into a globular 
mass about the middle of the segment and a little in front of the genital 
aperture. This mass causes an abrupt swelling in the walls of the seg- 
ment, which, upon slight pressure, bursts, releasing the eggs in vast 
numbers. Ova were also seen lying along the median line and in - 
small clusters near the anterior end, whence they apparently find their 
natural outlet. 

The anterior part of the mature segments which do not yet contain 
ova is filled with oval or elliptical bodies, which, according to analogy 
with other forms, doubtless represent the testes. In sqme these have 
disappeared along the median line, leaving a median sinus which evi- 
dently becomes a receptacle for ripe ova. There are usually only from 
12 to 15 segments present in a single specimen. As the segments 

mature they separate easily. 

On both occasions of finding this worm the chyle of the intestine was 
swarming with them and with the free proglottides. A few were found 
in the pyloric division of the stomach. The free proglottides, when 
placed in sea-water, continued very active for several hours. They were 
capable of active progressive motion by alternate contraction, and ex- 
pansion of the body, during which each end often assumed the shape 
and performed the funetion of a sucker. The masses of ova in the liv- 
ing proglottides were, in some cases, ivory-white and opaque. In others 
they passed from white through yellowish to brown. Others were yel- 
lowish green. 
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_ Thave had the opportunity of examining but two specimens of the 
_ hammer-head shark (Sphyrna zygena). These were obtained in different 
years, and both yielded this parasite in abundance. The only other 
4 parasites found in this host were a single Nematod in the spiral valve 
of one, and a few cysts (Xenosites) in the muscular coats of the stomach 
of each. | 


Subfamily I1.—Tetrabothriorhynchine. 
Family Tetrabothriorhynchide Dies. 
TETRARHYNCHUS Rudolphi. 


Bothriocephali spec. Bartels. . 
Rhynchobothrit spec. Van Beneden and R. Leuckart. 

Tetrarhynchi spec. Van Beneden. 

A spidorhynchus Molin. 

Tetrarhynchobothrium Dies. 


Body articulate, tenieform. Neck tubular. Head with four bothria 
in two lateral pairs, parallel with the head. Proboscides four, termi- 
nal, filiform, armed, retractile in the neck, free, 7. e., not running through 
the bothria. Genital apertures marginal or lateral. 


38. Tetrarhynchus tenue, sp. nov. 
[Plate xiv. Figs. 5, 6.] 


Head variable, but often sagittate. Bothria four, in two lateral pairs, 
long-oval, long-elliptical, or oblong. Proboscides four, somewhat quad- 
rangular, a little shorter than the bothria, densely beset with very slen- 
der straightish or slightly arcuate spine-like hooklets, which are of nearly 
uniform size and shape. The proboscides emerge from a point a short 
distance back of the apex of the head. Neck tubular, contractile. In 
life it may be twice as long as the bothria, but in alcoholic specimens 
it is usually shorter than the bothria. Posteriorly it is continued in a 
_ collar which incloses the anterior part of the body. It is ordinarily 
_ broader than the anterior part of the body. The proboscis sheaths are 
nearly straight, with the exception of « single spiral kink in front of 
the contractile bulbs. The latter organs are short-oval—in alcoholic 

specimens less than one-third the length of the bothria. The segments 
_ begin immediately behind the neck as fine transverse wrinkles. The 
first distinct segments are very short, subsequently increasing in length, 
_ becoming squarish, then longer than broad. The posterior mature seg- 
ments are considerably longer than broad, with a tendency, in alcoholic 
_ Specimens, to become convex on the margins, thus giving a decidedly 
_ repand outline to the margins of the mature portions of the strobile. 
Genital apertures: male, marginal, a little in front of the middle point. 
be Cirrus rather short and smooth; female aperture lateral (?). Ova small, 
_ spheroidal, escaping from lateralaperture. General habit of body more 
_ slender, especially head and anterior part of body, than T. robustum. 


$ 
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Hlabitat.—Trygon : contrura, stomach and pylorus. August, 1884 and 
1887. Wood's Holl, Misenohwce a. Bak 

Upon four different occasions I have obtained afew Tetrarhynchi ten 
the stomach of the sting ray (T7rygon centrura), which, with the some- 
what hurried examination that was made of them while they were alive, — 
were supposed to belong tothe same species. After an examination of — 
the aleoholic specimens, however, I find that there are two entirely dis- 
tinct species in each of the four lots. These differ from each other most 
in the character of the hooklets on the proboscides, 7. tenue, having 
minute spinose hooklets, while the hooklets of 7. robustwm are short, 
stout, and strongly recurved. 

These parasites were found as follows: 


Date of capture. No. of rays No. of para- 


examined. sites found. 
Abas, UG84 eo Sc ante om ton <p apubvab anos Pode decals Meanpoeueaeee ee Oilers esteeues One. 
Ampusy, VES Cseo2cs sk See ee ease eee res Heol Goleman eae meme eas Three+ 3.2 ce Two. 
HATIOR SESS. TBBT Sas cule wre cere Sob oe hice Bene cL Ee Be UR are See Oneiaseceeence Three 
ANROMG TO: ASST Crete Pes Cor sk Sh as te Dene na a a a a oa ae td er Two acest One 


These specimens were all found either in the stomach proper or in 
the pylorus. 

Of the following measurements No. 1 was a living specimen, _ the 
others alcoholic: 


Dimensions. No.1. | No. 2. | No. 3. 
mm. | mm. | mm. 

DiGUUH. ¢ Soe ant moe konEe eadems etna ree chowakeeeiee ORS So Moa Gina Nace ces 19 00 | 20.00 | 13.50 
Tenegh-of bbthyia~ atte, SS Seek yah naee ae eae eo 0.46| 0.36] 0.40 
Bregath of head HRs Pas Aas ee we Ee a Nn Sate Ys ete a ck ee 0. 30 0.24 0.26 
Lenethotheat-and Nels. 2. sink Sane e oee ls hee a seem eee ee eae Se oe ee 0. 56 0, 48 
Diameter of neces feos aR a eh re PT a Rr ota Be Ree Bec acgi 0. 24 0.189 20%, 
Length of contraptile bulbs . 2s. 2220 42 secs cee ee Seer vemtyest enc ee 0.14) 90.14) 0-88 
Dresdth of cantractilo. bulbs oo ok sais cee cecat eee ees co beeen eee 0.05 0.05 | 0.04 
Length Of proboscites. oi. esi 2256 oo cee lnd Fon bee bas De ln ee ee eee eee 0.28 | 0.20 
Diameter of probostides::./0c22-002--222-cklc- cw cewee, (SORES Le aes a ee 0.02 | 0.026 
Length of hopklets 00... 2 nook eee ee hen So RS ee ee sea eee eee 0. 0055 
Breadth: of hookletes.se.0102 euch PO ir MIE GP mera Mr RE a nine hcl 0. 0014 
Length of anterior segment, approximate .........2.e00e0- ence ee cenee cence eee 0.04 | 0.02} 0.02 
Breadth ‘of anterior sepmentes:7.503-2. sisson Me een Selon Hk cee averse 0.18 0.12 0. 16 
Length of posterior segments .......-2..--.----ceeeee ce Le ee ais. ee Eee 1.16 0.88 | 0.80 
Breadth of posteriar Ssements :262..c0 tock jaaceme os secu ke envied ce pac ee Lee eee 0. 70 0.58 | 0.24 


In No. 1 the diameter of neck at collar was 0.18"™; length of neck 
_ proper, 0.40™"; length of collar, 0.14™™; length of ED, varying from 
0.36 to 0.56™" ; posterior segments, ind 0.94 to 1.16™™. » 

In an micchioln specimen, 13™" in length, the length of the head and 
neck was 0.78™™"; in another, 17™™ in length, the length of the head and 
neck was 0,48™™, ae 
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I take the following descriptive paragraph from notes made at the 


~ time of collecting: Bothria elongated in two lateral pairs, the bothria 


constituting a single pair united at the apex, each with an irregularly 
hollowed face and posterior bluntly rounded edges reflexed from the | 
neck. Anterior part of head projecting about 0.1™" in front of the 
bases of the proboscides, the latter shorter than the bothria. Neck 
short, tumid, constricted behind the short contractile bulbs and con- 
tinued posteriorly into a collar which surrounds the anterior part of the 
body. The body is joined to the neck at the base of the bulbs. Fine 
transverse lines begin at once behind the collar. The first segments 


are broader than long. They increase in length rapidly and at a dis- 


tance of 8™™ from the head are more then twice as long as broad. The 
posterior mature segments are somewhat irregular in outline and tumid 
in the middle. When placed in water the ripe segments are apt to 
burst at the middle of a lateral face, by means of a rapid papillary 
swelling from which the eggs escape. Under the compressor the di- 
viding line between the ripe segments is indistinct. : 

The spheroidal ova measure about 0.019 and 0.014™™ in the two diam- 
eters. Some are nearly spherical and 0.019™™ in diameter. : 

The epidermis of one specimen exhibited a tendency to slough off 
after lying for a short time in sea-water. In some specimens, after 
having been placed in sea-water, it was observed that the mature seg- 
ments had curved towards one of the lateral faces, burst about the 
middle, and discharged ova in such quantity as to leave a milky white 
patch at the bottom of-the dish. 

When alcoholic specimens were highly magnified the apex of the 
head and the edges of the bothria are seen to be densely covered with 
minute hair-like bristles, which are a little longer than the hooklets of 
the proboscis. These bristles belong to the epidermis, are easily rubbed 
off, can be seen only with a high magnifying power and hence may be 
easily overlooked. 

In the mature segments the nearly spherical ova lie in scattered 
masses. These small aggregations are probably what remain of the 
ova, the greater part having escaped through the lateral aperture. 
The cirrus emerges near or a little in front of the middle point of the 
margin, thus differing from T.robustum, in which the cirrus opens near 
the anterior margin. 

This species has many charactersin common with T. infulatum (As- 
pidorhynchus infulatus Molin). 


39. Tetrarhynchus robustum, sp. nov. 
[Plate xiv, Figs. 7-9. ] 


Head bluntly rounded in front. Bothria four, oblong, hollowed out 
on the face, with flexible borders, distinctly arranged in lateral pairs, 


_ the bothria in each pair approximating at their fore posterior edges. 


Neck variable, usually cylindrical, broader than anterior part of body, 


cfd 


TL see 
Ce! 
prety ah) 


my 


» nn 


856 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [138] — 
continued posteriorly into a collar which incloses the anterior part of 
the body, in alcoholic specimens often transversely wrinkled. Probos- 
cides nearly equaling the bothria in length, armed with short, strongly 
recurved hooklets, sheaths nearly straight with a single spiral turn im- 
mediately in front of the contractile bulbs. The latter are long-oval, 
and a little more than one-half as long as the bothria. The body begins | 
immediately behind the contractile bulbs, and is at once crossed by 
transverse lines which soon outline distinct segments. The first seg- 
ments are very much broader than long. Subsequently they increase 
in length slowly, the posterior mature segments becoming at first squar- 
ish, then a little longer than broad. Male genital apertures marginal, 
irregularly alternate, near anterior edge. Cirrus small, smooth ; cirrus 
bulb slender. Female genital aperture lateral(?). 

Ova small, very abundant, nearly spherical, about 0.016™ in diam- 
eter, and with a thin shell. 

Habitat.—Trygon centrura, stomach and pylorus, August, 1884 and 
1887, Wood’s Holl, Massachusetts. 

The general habit of 7. robustum is stouter than 7. tenue. The head, 
neck, and segments are relatively broader; the head is more blunt at - 
the apex; the proboscides emerge from the apex of the head instead of 
alittle way back of the apex; the hooklets on the proboscides are much 
stouter and more sharply recurved ; the contractile bulbs are longer ; 
the cirrus opens near the anterior end of the segment instead of near . 
the middle. | 

I have found this species associated with T. tenue, as follows: August, 
1884, two specimens; August 1, 1887, two specimens; August 8, frag- 
ments; August 10, one specimen. 

The following measurements were obtained from alcoholic speci- 
mens: 
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Dimensions. No.1.! No. 2. 
m mm 

Hen Gy seo hss ee ed noah: fake Sat gs aes Lees te 2s ee el Oe ae So ee ee ae oe Se 20.00 | 24.00 
Tien Pt. Ot WOGNTIA ic ois Dyce dak c.n.6 cee ails Sekew aR Ue Seek Gy See oe eae eee 0. 68 (. 60 
Brehilth oF Wea oh ok recs oe ee ase eee ee ce eae 0. 70 0. 64. 
Length of head and neck..2.::. 2.05.20. 0225 Pa Se ate sa dee $s atch Ca ee aes 1. 20 1,18 
Diameter of neck.......... the Bae ae a Se ee a hy aes tes Bt Ce ik SLOSS ES 0. 50 0. 42 
Length of proboseidés. 2.6) cosi22 oc nk woh Ea tek we ea eae ee ee 0.60 | 0.60 
Diamoter of propose ites iii. rs 4S eae eee ee aed oe eee ee ete. ee 0. 03 0.03 
Leath of hookdete tf. 5.9 Bos ba ee tn soot ae ele Se 0.011 | 0.014 
Bréadth of hook lets icc ec bose ad ea ee oe ln En eee eee 0.005 | 0.005 
Gength:-of contractile bulbs '.o 2. oss de case ae a ee ee ae eee 0.33 | 0.32 
Breadth of contractile bulbad. {uke fo Ses Sk ee ee eo ea ee en 0.10 0. 08 
Length of anterior segments, AP PLOXINMAGLD wise. «pane dance aac aipepekae “ei teas =e eines 0. 02 0. 02 
Breadth of anterior sepinetts.5). cde cces taco ty oa eal sae te. Se eee 0. 38 0. 40 
Léngth.of posterior segments: fc. 0.25 sores eae he ee ee ene ee ee 0.52 0. 86 
Breadth of posterior segmenta: aic 2265 500 fees BES ease Dae ee eee ae ge ee 0. 96 0. 80 


The hooklets are nearly uniform in shape, which is much like that of 
the claw of acat. The breadth of base equals about half thelength. At 
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| the base of the proboscides the booklets have only about half the linear 


dimensions of those at the middle and near the apex. They are simi- 


jar in shape except perhaps a little more recurved at the point. The 


hooklets are arranged in uniform spirals, which are about 0.017"™ apart. 
Seven hooklets can be seen in each spiral on one side of the proboscis. 

The proboscides bear some resemblance to those of ZT. bisulcatum 
(Rhynchobothrium bisulcatum of my former paper), but are much smaller, 
being about half the diameter, and the hooks are about half as long. 
The hooks are also relatively more slender. The head and neck of T. 
robustum also resemble that of T. bisulcatum, but are not soplump. The 
edges of the bothria were covered with fine capillary bristles asin 7. 
tenue. ‘They were, however, not so abundant, nor were they observed 
at the apex of the head. 

The segments in all but one of the specimens that I have yet seen 
were much broader than long. In one, the posterior segments to the 
number of ten or twelve, are squarish, and the last two or three a little 
longer than broad. The cirrus bulbin the mature segments extends 
from the marginal aperture, near the anterior edge, half the distance or 
more to the media line, and inclined forward toward the anterior edge, 
The vas deferens shows plainly, lying in voluminous coils at the base of 
the bulb and along the median line. The ovary is a broad two-lobed 
organ centrally placed. The ova lie along the median line. There yet 
remains much to settle with respect to the disposition of the genitalia 
of these segments which I have not yet studied from thin sections. 


40. Tetrarhynchus bisulcatum Lt. 
[Plate xiv, Figs. 10-12, and Plate xv, Fig. 1.] 


Rhynchobothrium bisuleatum Lt. Report of U. S. Commission of Fish and 
Fisheries for 1886, pp. 479-486, Plate Iv, Figs. 9-23. 

In my original description of this species I regarded the bothria as 
two in number, but distinctly bilobed. Since writing the first descrip- 
tion I have had an opportunity to study living specimens and have de- 
cided to refer the species to the genus Tetrarhynchus. I was perhaps 
misled by the close resemblance to Van Beneden’s figures of Tetra- 
rhynchus lingualis Cuv. (Rhynchobothrium paleaceum Rud. and Van 
Ben., Diesing, Revis. Ceph. Par., 294). 

The only emendation necessary in the original description is to change 
from ‘ bothria two, divided into two distinct lobes,” to bothria four, ar- 
ranged in two lateral pairs. Also the female genital apertufe is mar. 
ginal, beside cirrus. 

On the 25th of July, 1887, I obtained from the pyloric division of the 
stomach of a dusky shark (Carcharias obscurus) a large lot of this spe. 
cies. There were about four hundred of these parasites crowded into a 
space of 8 or 10 inches in the narrow pyloric constriction of the stom- 


ach. A portion of this part of the alimentary canal cut open so as to 


22 fee Pe Ue (a 


Ag eae ae 
ee ES 


858 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [140] _ 
show the worms attached; is shown in Fig. 1, Plate xv. The bodies of — 
the living worms were very much crumpled and folded and the heads 
and anterior segments were buried in the wails of the pylorus. On this 
account they were very difficult to remove. Usually the scolices were 
buried together in groups of from three to six or more in a common — 
eavity. These cavities or pits extended through the mucous and sub- — 
mucous coats into the muscular layers. The heads of many of the © 
specimens were yellowish green, and nearly all were characterized by 
having a greenish band at the base of the neck or a greenish tubular 
neck. ; 

In my former description I recognized three distinct varieties. In 
this lot the same varieties can be distinguished with, perhaps, a greater 
tendency to intermediate forms. A living specimen, with mature seg- 
ments and measuring only 32™™ length, agrees in all essentials with 
var. a. Two others, which were quite long and slender, measuring 
280 and 330™™, respectively, answer, in the main, to the conditions 
established for var. /. 

In general the speqimens were not much changed by immersion in 
alcohol, hence the measurements already published for this species need 
not be added to in these notes. | 

An interesting abnormal form was found in this lot. It consisted of 
two slender but distinct strobiles with a single scolex. The strobiles 
measured 25 and 65™, respectively. This does not seem to be a mu- 
tilated specimen, since the two strobiles are distinct as they emerge from 
the cervical collar. The segmeuts do not begin at once, and when they 
do they make their appearance at different distances from the head. The 
segments on the latter halfof the longer chain agree in outline with 
those of var. 6. The cirrus is quite distinct andemerges near the middle 
of a margin, or a little in front of the middle and runs thence diagonally _ 
tothe anterior edge at the median line. There is no sign of lateral 
apertures. The posterior seginent is 0.76™" long and 0.66™™ broad. | 

In this species, in general, the cirrus emerges near the margin not 
far from the anterior edge of the segment. The only exception that I 
have noticed is in the case of some individuals of variety (7, where the 
cirrus emerges not far from the middle of a margin. In all cases, 
however, the cirrus and its bulb extend from the marginal opening 
inward and forward until its base reaches almost to the anterior edge of 
the segment at the median line. The cirrus is slender, smooth, and 
tapering. : : | 

Anatomy of scolex.—I have not yet made a careful histological stady 
of this species, but in endeavoring to settle some points in the anatomy 
of the mature segments I found it necessary to make thin sections of a 
few segments, and at the same time stained a scolex with carmine and 
cut it into transverse sections. 

The muscular walls of the contractile bulbs are of surprising thick- 
ness. The bulbs lie close together, the limiting membrane of one fusing 
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_-with that of the other at the point of contact. The inner cavity, as 


shown in these sections, is very small, being, in fact, but little more than 
twice the diameter of the retractor muscle which it contains. The ecav- 
ity instead of being central is really at one side. In each case it is at a 
side which adjoins one of the other bulbs, but so disposed that each of 
the four cavities lies at one of the partitions which separate the bulbs 
from each other. The thick wall of a bulb is composed of several, in 
some places aS many as six or seven, alternating layers of muscular 
fibers, whose cut ends show that they run in alternating spiral di- 
rections from one end of the bulb to the other. The layers are rather 
thick, in some cases at least being equal to the diameters of a dozen 
fibers. The retractor muscle, which is itself made up of a number of 


_ parallel fibers, is usually oblong or elliptical in section, but sometimes 


nearly circular. 
The following maximum dimensions show the proportions of these 
parts: 7 


mm. 
Diameter of the bulb..... Peper aba sn sis Races aan does ame 0.158 
Dinmiever in Hier CAVIbY OF PTLD... 5 2. - 5. 2~ wc cece ann maneacas 0. 039 
Digsieied Gr TObPaACLOr miUsClO |. =. . 5.5.5 ke tele ween cou 0. 019 
Thickness of muscular wall of bulb. ........--2. 2-2-2 cee wee, 0.111 


Sections made near the anterior end of the head reveal a very dense 
tissue throughout. They are divided into quadrants by two bands of 
transverse fibers which bisect each other at the center. Toward the 
outer edge these transverse fibers become indistinct amidst the denser — 
tissue of the outer part of the head. In each of the quadrants thus 
formed one of the proboscis sheaths lies. The walls of the sheaths are 
made up for the most part of fine circular fibers. In some of the sec- 
tions the sheath, the proboscis, and the retractor muscle of the latter 
could be plainly seen. The walls of the proboscides are thicker than 
those of the sheaths, and like them are composed of circular fibers. 
The sheaths are accompanied on all sides, except that which is turned 
toward the central axis of the scolex, with strong longitudinal muscular 
fibers. 

Near each sheath on the inner side, or rather between each sheath 
and the point at which the transverse bands of fibers cross, there is an 
irregular circular cluster of granules. They indicate the presence of 
longitudinal vessels, of whose exact nature I am not certain. They are 
stained deeply by the carmine, and are quite different in appearance 


from the cut ends of longitudinal muscle fibers. Towards the base of 
_ the sheaths these vessels have a distinet limiting membrane. Their | 
_ cross-sections, in the mean time, become somewhat circular. They now 


lie close to the proboscis-sheaths. They follow the proboscis-sheaths to 
the anterior ends of the bulbs, where they disappear. I am inclined to 


regard them as nervous vessels. 


In the sections behind the bulbs the tissues appear rather spongy, 
with longitudinal fibers interspersed. Towards the circumference there 
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is a predominance of circular fibers, which form an indistinct layer and 
in which a division presently takes place, the outer part and the gran- 
ular tissue which is outside of it sloughing off to form the collar. Part of 
the circular layer then goes to form the outer cuticular layer of the body 
and another part goes to form the inner cuticular layer of the collar. 
In sections made through the anterior part of the body, still within the | 
collar, the latter now appears as a concentric circle of dense granular 
tissue with a few circular fibers. The tissues of the body proper are, 
first, a thin cuticular layer; then a thick layer of spongy tissue with 
irregular open spaces and a few longitudinal fibers interspersed; next 
a layer of longitudinal fibers, into which most of the longitudinal fibers 
of the neck are now collected. This layer is about 0.027™™ thick, and 
surrounds a central core which is about 0.324™™ long, from margin to 
margin, and 0.035™™ broad. 

Sections of longitudinal vessels lie at the marginal extremities of the 
central core. Of these there are three principal ones near each margin. 
Two of these, at each margin, have definite outlines; the other, at least 
at first, is somewhat indefinite. In some sections they are oblong, the 
largest about 0.01™™ in diameter; in others they are nearly circular and 
as much as 0.016™" in diameter. These longitudinal vessels appear first 
in sections immediately behind the contractile bulbs, before the inner 
core is differentiated. 

Anatomy of pesterior segments.—In my former account of this species 
I stated that the female genital aperture is lateral. In this I was mis- 
taken, being misled by the median lateral aperture for the escape of 
ova. A few segments were stained and cut into thin sections. In them 
the vagina was traced from the ovary forward along the median line; 
where it lay as a small tube, with short sinuous curves, to the base of the 
cirrus bulb. It there turns abruptly towards the margin, and in some 
can be traced for a short distance behind the cirrus bulb. It very soon 
passes to the side of the bulb, and consequently in longitudinal sec- — 
tions disappears from view. The cirrus emerges not exactly on the 
margin but a little way from the margin. ‘The vagina appears to open 
immediately beside the cirrus, between it and the margin, or, what is 
more probable, the vagina and cirrus have a common marginal cloaca. 
In some sections, which passed diagonally through the segment, the 
tube of the vagina was seen lying close beside the cirrus bulb and near 
its outer extremity. The cirrus, in these sections, is seen as a slender, 
convoluted tube lying in the elongated bulb. The vas deferens is a 
much convoluted tube, which lies in an irregular or pyriform mass in 
front of the ovary. It enters the base of the cirrus bulb near the an- 
terior edge of the segment. The ovary is centrally situated, about 
.36™" broad and .16™™ long. In some of the sections it seemed to be 
made up of elliptical lobules, each containing a number of polygonal, 
often nucleated cells, each of the latter about .008™™ in diameter. 

In segments which did not contain ova the walls are quite muscular. 
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They consist of an outer layer of fine muscular fibers crossing the lon- 


-gitudinal fibers of an inner layer at right angles. Beneath this there is 


a fine granular layer, with a few longitudinal fibers. Some of the gran- 
ules of this layer are distinctly nucleated. In sections of some of the seg- 
ments there is a layer of longitudinal muscles in which the fibers are 
arranged in rather thick parallel fascicles. The interior of the imma- 
ture segments is, in great part, filled with the oval or elliptical sper- 
matic capsules, .03 to .06™™ in diameter, and containing granular cells, 
some of which are nucleated, from .025 to .005™™ in diameter. 

Sections of ripe segments show the entire segment to be filled with 
Ova, with the exception of a smali space in the center, which is occu- 
pied by the remnant of the ovary, and one of the anterior corners into 
which the cirrus bulb is crowded. The ova are yellowish in color, with 
unstained granular contents, measuring about .014™™" in diameter, and 


- for the most part with an extremely irregularly collapsed membranous 


Shell. Some ova were found near the margin in which the shells were 
entire, and were then seen to be very thin and delicate and separated 
by a clear space from the granular interior. These measured from 
028" to .038™" in diameter, and the granular contents .022™™ in diam- 
eter. 

The ova occur in these segments in enormous numbers. They fill 
the segment to its extreme outer margins. The division between the 
mass of ova of two adjacent segments was found to be reduced to a thin 
partition .008™™ thick. The marginal walls of the segments were re- 
duced to about the same thickness. 


SYNDESMOBOTHRIUM Diesing. 


This genus is characterized by Diesing as follows: Body articulate 
tenieform; neck tubular, rounded at the base; head tetragonal, with 
four terminal prominent bothria attached to head by posterior margin, 
cruciformly disposed, oval, slightly convex, joined with each other at 
the base by a membrane; proboscides four, filiform, armed, each one 
running through a bothrium (pedicel) excurrent at apex, long, re- 
tractile in the neck. Genital apertures marginal (?). In intestines of 
marine fishes of tropical America. 


Syndesmobothrium filicolle, sp nov. 
[Plate xv. Figs. 2-4. | 


A single specimen belonging to the genus Syndesmobothrium, without 
mature segment, the neck attached to a linear oblong body (blastocyst) 
and with the probuscides retracted was found in the spiral valve of a 


sting ray (Trygon centrura) in August, 1884, at Wood’s Holl, Massachu- 


setts. 
This description is necessarily so meager that I have hesitated to 


_ bestow a specific name on the specimen which furnishes the data for it, 
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The head is tetragonal transverse, cruciform. Bothria four, subcireu- cae 


lar, convex, cup-shaped, each the termination of a short cylindrical | 
pedicel. They are arranged in a cruciform manner, but also somewhat 
in pairs and capable of being directed either forqana or backward in 
pairs. Proboscides very long and slender, each one running through 
a pedicel and emerging at the apex, apparently beside the bothrium 
proper. Neck very long and slender, cylindrical, enlarging slightly at 
the contractile bulbs and rounded at the base, tapering to a point, where 
it is connected with the body (blastocyst) ; proboscis-sheaths spiral, con- 
tractile bulbs linear oblong; hooklets long and slender, falcate ; blasto- 
cyst linear oblong, a little longer than the head and neck. 

Dimensions of alcohotic specimen, somewhat flattened: Length of 
head and neck, 4.60™" ; length of blastocyst, 5.25™™ ; diameter, 0.76™™ ; 
breadth of head, about 0.50™" ; diameter of bothrium, 0.12™" ; diameter 
of pedicel, 0.14™"; diameter of ine. 0.14 to 0.30™™ at contiactile bulbs; | 
length of proboscides about 3™; length of contractile bulbs, 0.84™™ ; 
breadth, 0.08™™. 

The proboscides were retracted but the hooks could be seen through 
the transparent neck. At the base of the proboscides they were about 
0.032™" in length; near the middle of the proboscides they were 0.06™™ 
long, with basal supports as much as 0.05™™" wide. The hooks appear to 
be of pretty uniform shape ; being long, slender, recurved, falcate, with 
rather broad basal supports. 

I have met with encysted forms similar to this in various species of 
the Teleostei such as Pomatomus saltatrix, Cybium regale, ete. One 
from the Spanish mackerel (Cybiwm regale) was described by me in the 
American Naturalist for February, 1887, under the name of a larval 
Tetrarhynchobothrium. — x 


Family V.—TANLZD. 
Tetracotyleide Diesing. 
PARAT ANIA, gen. nov. 


Body tenizform, articulate. Head subglobose, with four small op- 
posite, sessile bothria. Terminal os and sixteen protractile tentacular 
proboscides. Genital apertures marginal. 


This form appears to be related to the genus Tenia. The tentacular 
proboscides are probably homologues of the proboscis of avian Tenieda. 


43 Paratenia medusia,* sp. nov. 
[Plate xv, Figs. 5-9.J 


Head somewhat globose but variable according to state of contrac- 
tion, wider than strobile. Bothria four, small, sometimes papilli- 


* The reference of this species to the Teniede is provisional. Certain structural 
peculiarities suggest the propriety of referring it to the Tetrabothriidw near Echenei- 
bothrium, 
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form. Circular os at apex of head from which sixteen soft tentacle- 


like proboscides may be protruded. Neck none. First segment short; 


succeeding segments often moniliform, then lengthened ; last segments | 
four or five times as long as broad, loosely attached to each other. 
Genital apertures marginal; cirrus echinate, ova numerous with thin 
membranous shell. Strobile small, so far as observed not exceeding 
g™™, 

Habitat.—Trygon centrura, spiral valve, August 1, 3, and 10, 1887. 
Wood’s Holl, Massachusetts. 

During the month of July and August, 1887, I made careful and 
painstaking search for entozoa in the sting ray (Trygon centrura). On 
three different occasions, in the course of these examinations, I found | 
a few small cestods in the spiral valve which I at first took to be frag- 
ments or immature forms of some of the various species of the Tetra- 
bothriide which I found at the same time in most of these hosts. On 
one occasion, however, I examined a sting ray which yielded no entozoa 


except these small forms, a very minute Rhynchobothrium and a few 


eysts from the stomach wall. When these small cestods were exam- 
ined, while they were yet alive, they showed no signs of activity in the 
sea-water in which they had been placed, and as the short chains of 
segments all exhibited a tendency to fall to pieces readily, the idea 
was naturally suggested that they were Tetrabothriide which had been ~ 
introduced into the ray in a mature condition along with their proper 
host and had succeeded in resisting the action of the digestive fluids 
of the ray for a while, but were now succumbing to the influence of 
their uncongenial surroundings. 

On account of the number of larger and more attractive new species 
that were collected at the same time, these very small and apparently 
unpromising forms were given but a superficiai examination at first. I 
found, however, that they possessed four bothria or acetabula and a ter- 
minal opening at the apexof the head. It was only after the specimens 


had lain for some time in alcohol and I had leisure to study them carefully 
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that their true nature was revealed. One is tempted, when doing syste- 
matic work on any group, to pronounce each new form that meets his” 
eyes the most remarkable of all. I have become accustomed to having 
my first notions, with regard to these soft-bodied forms, rudely shaken 
by more Careful subsequent study, but I think I have never encountered 
any forms of entozoa that have proved to be so different from first con- 
ceptions as these have done. 

In the first place the worms are quite small. The longest living 
specimen that was measured was less than 5™™, They must grow 
somewhat longer than this, however, as an alcoholic specimen has been 
found which measured 6™". The chains of joints that remain attached — 


to the heads of alcoholic specimens are few of them as muchas 2™” in 


length. The head is of various shapes. When the tentacular probos- 
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cides are retracted it is usually globular, often truncated at the apex. e 
Again it may be elongated glandiform or pyriform on account of a con- 
striction behind the bothria. 

The bothria, four in number, are opposite and of varied appearance. 


In some cases they are sessile and difficult to see, in others they are ~ 


elevated on low papille. The latter usually stand at right angles to — 
the axis of the body, although in cases where the proboscides are re- 
tracted, they are sometimes directed forward. In one case they were 
so arranged as to give to the head a decidedly cuboidal shape. In this 
case the diameter of the head was .36™™, the outside diameter of a tubu- 
lar bothrium was .08™, the inside diameter .04™". Seen from the front 
the bothria made the four corners of a square. The bothria are some- 
times on the anterior part of the head, this of course only when the 
proboscides are retracted, sometimes about the middle. 

The most remarkable changes take place in the head when the ten- 
tacular proboscides are protruded in whole or in part; these proboscides 
are sixteen in number; among the lot of thirty specimens, more or less, — 
there were fortunately four or five which had the proboscides protruded, 
and of this number two.at least in which they were fully protruded so 
as to form a terminal rosette-like cluster, made by the sixteen radiating 
tentacular-like proboscides. It is probable that these organs can be ex- 
tended farther than was indicated in the alcoholic specimens. In one 
specimen the head was .5™" in length, including the terminal rosette} 
diameter of head behind bothria, .16™™ ; diameter of rosette, .34™; length 
of bothrial papilla about .06™™ ; diameter of first segment .06™™, 

Only a few of the more frequent shapes which these scolices assume 
have been mentioned, but enough have been alluded to which, together 
with the sketches, should make future identifications reasonably cer- 
tain. It is to be hoped that the polymorphous character of the head of 
this species may not be made the occasion of multiplying species un. ~ 
necessarily. 

An illustration is here afforded of the importance of preserving every 
specimen, and of not neglecting what may appear to be unimportant 
fragments. It is certainly possible to have obtained one-half of the 
specimens of this species that are in my collection without finding any 
that show the real structure of the head. 

The proboscides are soft, tentacle-like, slender when fully extended , 
they are probably extended by evagination, although of this fact I am 
not yet certain; when all are fully extended they are found to be exactly 
sixteen in number, and form a terminal crown or rosette; in this con- 
dition they resemble the expanded tentacles of asea-anemone. Some. 
times only a few of these tentacles are protruded, and in one instance 
a single tentacle arose from the apex of the head and was surrounded 
closely by the four bothria; if found by itself it would have been a puz- 
zle indeed and might have furnished the type of a new species. The 
longest tentacle that was observed measured .2™™ in length, and was 
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.02™ in diameter at base. When the tentacles are retracted, the head 


- jis terminated by a circular opening; the sheath or cavity in which the 


retracted tentacles lie sometimes extends to, and sometimes beyond, the 
bothria; at other times it is wholly in front of the bothria, in which 
cases the anterior part of the head is prolonged; in one case the length 


. of the head was .34™™ and the depth of the sheath .18™™. 


The largest alcoholic specimen yielded the following measurements : 
Length, 6™™; length of head, .28"™; diameter of head, .23™"; diameter 
of first segment, .12™™; length of last segment, 1.8™™; breadth, .22™™. 
The length of the head in a living specimen was .48™, length of stro- 
bile 4.8"™, In most of the specimens the first distinct segments begin 
immediately behind the head. In some, however, there is a slight ob- 
scuration of the first segments on account of differences of contraction. 
In the latter cases the first segments have the appearance of a short 
neck and are broader than in those cases where the first segments are 
distinct. 

In the measurement of ten alcoholic specimens the maximum length 
of head was .5™™, minimum .22™™, average .314™™; maximum breadth 
67", minimum .24™™, average .276™". The average length of first seg- 
ment in these specimens was .038™™, maximum .04™™, minimum .02™™, 
while in three of the specimens they were obscure. The average breadth 


of the first segment was .09™™, maximum .16™", minimum .06™™. 


Usually the first two or three segments are quite short and crowded 
together, while these are succeeded by a few rounded segments which 
impart to that part of the strobile a moniliform appearance. The suc- 
ceeding segments increase in length rapidly, are distinctly separated 
from each other, and become detached easily. Very often there is a 
distinct constriction near the anterior end, with a corresponding swell- 


ing in themiddle. The posterior mature segments are much elongated. 


In one specimen the last two proglottides, which are filled with ova, are 
together almost as long as the remainder of the strobile. The shape of 
the mature segments is quite characteristic. They are elongated, arcu- 
ate, of nearly uniform breadth throughout, except at a point near the 
anterior end, where they are narrowed by a neck-like constriction. 
They are rounded, blunt, and slightly swollen at each extremity. Ova 


fill the interior completely, with the exception of the cirrus and its 


bulb, the only part of the genitalia that persists in the mature segments, 
to within .28™™ of the anterior end, where the uterine cavity stops 
abruptly, being limited by a transverse partition. The interior of the 
segment is, indeed, converted into a sac for containing ova. The an- 
terior end of the mature segment in front of the transverse partition 


q appears to be composed of the muscular walls alone. It probably re- 
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tains some contractile power, and serves as a kind of locomotive organ 


for the free proglottis. 


The ova consist of globular masses of granules or nuclei, surrounded 


by a thin transparent envelope, which is sometimes collapsed and irregu- 
H. Mis. 133——55 
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lar in outline. The diameter of the granular or nuclear masses ranges 2 


from .02 to .027™™, that of the entire ovum from .03 to .05™™. In one — 


case, in a Stained segment, there were observed among these granular 


masses with the transparent envelope a small cluster of amber-colored 
collapsed shells of ova about .036 and .022™™ in the two diameters. _ 
The cirrus was invaginated in every case, but could be plainly seen 


through the walls of the segment when the latter were rendered trans- 


parent in glycerine. The retracted cirrus is pyriform in shape, the 
inner end is the larger, directed anteriorly and a little toward one of the 
lateral sides. Itis very thickly beset with fine bristles. It measured 
.094™" in length, and .05™™ in diameter, narrowing to .02™™ near the 


external aperture. The externai opening of the cirrus is near the 


margin, about the middle of the segment. In the posterior mature seg- 
-ments, which were apparently slightly distorted, the genital aperture 
was situated from the margin adistance equal to one-fourth the breadth 
of the segments. 

The ovaries are elongated, glandular, paired organs lying near the 
posterior end of the segment, one on each side of the median line. The 
vagina appears to open beside the cirrus on its posterior side. This 
fact, however, requires further verification. In segments which pre- 
cede the mature ova bearing segments the retracted cirrus was seen 
to lie nearly transverse to the axis, inclined a little forward at the inner 
end, and equal in length to about three-fifths of the segments. 

The testes are represented by a few globular or oval bodies lying 
along the middle line from the front end of the ovaries to the anterior 
end of the segment. These range in diameter from .055"™ in some 
specimens to over .08™™ in others. One of the largest of these oval tes- 
ticles measured .086 and .047™" in its two diameters. In those segments 
in which the testes are best developed the ovaries are scarcely at all de- 
veloped. Furthermore, the transition from segments with large testi- 
cles and incipient ovaries, to those in which the interior is completely 
filled with ova, is quite abrupt. 

The exceeding smallness of this anomalous worm has doubtless caused 
it to be overlooked heretofore, while the extreme variability of the head 
might easily lead collectors to regard it as simply fragmental remains 
of other and larger cestods with which the sting ray abounds. 
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List of the Entozoa described in this paper, and their hosts. 


No Entozoa. Host. Page.| Plate. ae 
1 | Dibothrium restiforme sp. nov ..--------- Tylosurus carvivb@us: <3. 060 sivwer aero I} 1-16 
2 | Dibothrium manubriforme Lt ...--..--.- Tetrapturus. albidus. Hits tto-\pecee | eounee eee 
; phorus gladius. 
3 | Dibothrium punctatum Rud........----. Limanda ferruginea. Lophopsetta |...... II | 1-4 
maculata. 
4 | Dibothriwm microcephalum Rud.....---- Male TOUUndG Toe. «nds teenies aes TE) oe 
5 | Dibothriuwm plicatum Rud .....-.---.---- RMORAS GLUAUUE <n vans vewneacceteoateaaees III | 1-6 
6 | Dibothrium rugosum Rud ......---..-.-- Gadus Morrhud..-..-.02+---22--- a|eeenes LIT | 710 
7 | Anthobothrium laciniatum sp. nov....--- Carcharias obscurus .......----- De a Til | 10-13 
Se alana IV | 1-3 
8 | Anthobothrium pulvinatum sp, NOV ....- PGC. CONUPUNG 3 2:5 pcb cman cS oe ee ns 
9 | Echeneibothrium variabile Sp; DOV..<~..- TOAD CFINGCCH, . .. .... un teigw ene as choneues tose oe ee 
10 | Rhinedothriwm flexile gen. et sp.nov ..- | Trygon centrura .....-...-.-.----.|--0--- V. | 3=-5e 
11 | Rhinebothriwm cancellatum gen. et sp.| Rhinoptera quadriloba......-...--|.-.--- Vi 68 
nov. 
12 | Rhinebothrium longicolle gen.et sp.nov | Myliobatis freminvillet ..........--|..---- _ VI} 1-4 
= 13.) Spongiobothriwm variabile Lt..........-.| Trygon centrurd ....0. ..ceccceccee|sccce+|encaces [esenen 
14 | Discocephalum pileatum gen. et sp. nov .|' Carcharias obscurus.-........+++-+-}.---- xe) aw 
15 | Phyilobothrium foliatum sp. nov.....--.- PRUMUICORITUTE . nica tc iccec at canan omwee VI | 5-10 
16 | Anthocephalum gracile gen.et sp.nov .. | Trygon centrura ...-..---.-------|.-.--- VII | 1-2 
17 | Orygmatobothrium angustum Lt ..-...-- WATCHETUGS ODSCUTUS! < .60 5 cus. teh laeeeee VII 3 
t&.| Crossobothrium laciniatum Lt .-..-.---- OIGRtiEDS WHO AUS... cacccatansslosunet VII 4 
19 | Lecanicephalum peltatum gen. et sp.nov | Trygon centrura ........--------.-|-.---- Ix | 24 
20 | Tylocephalwum pingue gen. et sp. nov ..... Khinoptera quadriloba .........---|.-.--- LE 1 5-9 
21 | Calliobothrium verticillatwm Rud ....--- DP WGCCHUS CONIS 2... wave caesee stcs|s cn eeees ee 
22 | Calliobothrium eschrichtti. Van Ben ..-... MEU OLURCRNIG ten we ataews ccd eceasteeemee VII | 5-12 
23 | Acanthobothrium paulwm sp. nov.....-. OIG CORLL UT Oo vas has ca aiee cab coker VILE (Pae% 
24 | Phoretobothriwm lasium Lt .....-..--.--- OATeharids ODSCUTUS 0 iccce ac ~ oocftennns|> one see eee 
25 | Platybothrium cervinum gen. et sp.nov .| Carcharias obscurus ...-.-.--... ; rang ee i.) 
26 | Thysanocephalum crispum Lt.......----- Galeocerdo tigrinus .......00..00.-|eeoces x; 89 
_ 27 | Rhynchobothrium bulbifer Lt ...-.....--- PIQUE COUNTS © 25. ic SC veils wist tone leer XI} 12 
28 | Rhynchobothrium tumidulum sp. nov ..- | Mustelus canis ...... ...e00--------|----- XI | 3-11 
29 Rhynchobothriwm hispidum sp. nov....-- PLYOON CONTUTD > -!s wns swam gana dense eee XI | 12-17 
30 | Rhynchobothrium longispine sp. nov ....- PVYGON. COREPUTE. O22 ciclecaccmeas ieee ry XI | 18-20 
31 | Rhunchobothrium tenwispine sp. nov .... - Drygon renarur Gs) acsk saab a ckeaen Reteee XII | 1-2 
32  Rhynchobothriwm heterospine sp. nov ..-.| Mustelus canis .......... eesee----|--2--- XII | 3-6 
33 | Rhynchobothrium imparispine sp. nov ..-| Raid erindced......seeeeecenscee--|------ XII | 7-9 
. 34 Rhynchobothrium wagneri sp. nov ......- LLY GOW: COREPUL Gs. 2 ov cpecaicwesues tamed XIE | 10-i2 
35 | Rhynchobothriumlomentaceum Dies ..... Mustelus cans sc v0 ccinns«cncaueaan: ene XIII | 1-3 
36 | Rhynchobothrium longicorne sp.nov ...-| Odontaspis littoralis........-...... XITI |; 4-8 
37 | Otobothriwm crenacolle gen. et sp. nov...| Sphyrnd 2ygend .....2.ee00---e- te XHI | 9-15 
Rete RIE i ey eR I Pe ee XIV | 1-4 
38 | Tetrarhynchus tenue sp. nov ......--.00- PFYGON CONT UNG te enee aa in eee onsen XIV | 5-6 
39 | Tetrarhynchus robustum sp. nov .....---- Pry gon, COnWuUna ss ahaa see nee eee cee XIV | 7-9 
+40 | Tetrarhynchus bisulcatwm Lt .....--..--.- Carcharias ObSCUTUB....-+.000--- lege" § pit pa 
41 | Syndesmobothrium filicolle sp. nov....... THYGON: CONTPUNG Hee oo cava nee Ott ee XVj| 24 
42 | Paratenia medusia gen. et sp. nov......- TTY GON CONGUE One Sone eee re ees, aeee XV | 5-9 
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PLATE I. 


Dibothrium restiforme, sp. nov. 


Fie. 1. Adult strobile, from life, x 14. 

lig. 2. Lateral view of head, from life, x 44. 

Fig. 3. Another view of head, from life, x 3. 

Fig. 4. Marginal view of head, showing continuation of fossa into beginning of 
lateral groove, from life, x 3. 

Fig. 5. Head and anterior part of body, from alcoholic specimen, X 9. 

Fic. 6. Outline of mature segments, showing position of uterine aperture, X 12. 

Fic. 7. Outline of same, showing opposite side of strobile with genital aperture, 

12: 

Fic. 8. Paste segments with ova, from alcoholic specimen, xX 30. 

Fic. 9-16. Outline of transverse sections of head, each magnified about 24 diame- 
ters. Fig. 9, section near apex; Figs. 10-12, sectious between apex and 
middle; Fig. 13, about middle of head; Figs. 14 and 15, between middle 
and base; Fig. 16, at base of head behind fosse. The lateral grooves 
appear at the margins of the sections, 

All figures made by Margaret B, Linton. 
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Fig. 5. 


Fic. 6. 
Fia. 7. 


Fig. 8. 


Fia. 9. 


Fic, 10. Transverse sections near middle of body ; a, ovary; b, vas deferens; c, testes; 
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PLATE II. 


Dibothrium punctatum Rud. 


. Lateral view of head and first segments, from life, x 27. 
. Marginal view of same, from life, x 27. 
. Lateral view of head, alcoholic specimen made transparent in oil of cloves 


X 22. 


. Posterior part of strobile, showing characteristic grouping of segments, Xx 6, 


Dibothrium microcephalum Rud. 


Var. a, marginal view of head and first segments, from alcoholic specimen, 
X 24. 

Posterior end of strobile of same. x 15. 

Var. 8. Marginal view of head and first segments, from alcoholic specimen, 
X 24. . ps 

Outline of posterior segments of same, X 4. . 

The same enlarged, showing ova, xX 15. 


d, cirrus bulb and cirrus; e, layer of longitudinal muscle fascicles; /f, 
ova, X 33. 


Fig. 11. Collapsed ova, xX about 200. 
Fic. 12-18. Transverse sections of head, x 24; Fig. 12, near apex, showing cut ends 


of longitudinal muscles with a few transverse muscles; the beginnings ~ 


of fosse are indicated by crescent-shaped clear spaces with their con- 
vexities turned toward each other; Fig. 13, transverse muscles more 
numerous, crossing each other at right angles, anterior endsof lateral 
fossz clearly outlined ; Fig. 14, sections near anterior end of head, behind 
apical cushion; Fig. 15, section near middle of head; Fig. 16, section 
towards base of bothria; Fig. 17, section near base of head, bothria no 
longer united with head; Fig. 18, section through first segment; an outer 
concentric ring is beginning to separate from the inner core to form the 
posterior salient border of the segment. 


All figures made by Margaret B. Linton. 
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FIG. 
FIG. 


F1G. 
Fia. 


FIG. 
FIG: 


FIG. 


FIG. 


FIG. 


Fic. 
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PLATE III. 


Dibothrium plicatum Rud. 


. Mature strobile after lying for a short time in sea water, from life, x 14. 
. Young specimen found wholly inclosed in a cyst-like cavity of the rectinal 


wall, from life, x 4. 


. Lateral view of head of same, X 4. 
. Posterior segments of adult strobile, from alcoholic specimen, X 10. The 


sketch was made from a segment made transparent in oil of cloves, a, cir- 
rus and cirrus bulb. The relatively large ova are plainly seen through 
the transparent walls of the segment. 


. Ovum, alcoholic, x about 200. 
. Longitudinal section through the postero-median part of the strobile; a, a, 


cirrus bulbs in marginal prolongations; b, longitudinal muscles; ¢, ova; 
d, granular masses, presumably testes, x 15. 


Dibothrium rugosum Rud. 


= 


. Longitudinal section through ripe segments; a, fascicles of longitudinal 


muscles; b, b, partitions separating adjacent segments; c, ova filling 
the interior of the segments; d; shred of connective tissue; other similar 
shreds are shown lying among the ova, X 21. 


. Transverse section of a ripe segment; a, lateral aperture; b, b, layer of fas- 


cicled longitudinal muscles ; c, shred of connective tissue extending into 
the interior of the segment which is filied with ova. 


. Transverse section of antero-median segment, near the point where the ova 


first appears; a, position of cirrus and its bulb; b, vas deferens; c¢, ¢, 
layer of fascicled longitudinal muscles. 


10. Ova, alcoholic, X 200. 


Anthobothrium laciniatum, sp. nov. 


Fig. 11. Var. filicolle, head and neck from life, x 34. 

Fic. 12. Var. brevicolle, head and neck from life, x 38. 

Fic. 13. Var. jilicolle, front view of head, compressed, from life, x 42. 
All the figures made by Margaret B. Linton. 
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PLATE IV. 
Anthobothrium laciniatum, sp. nov. 


Fig. 1. Var. brevicolle. Outline of strobile, from life, x 15. 
Fig. 2. Head of an alcoholic specimen with the thin faces of the bothria protruding, _ 

x 30. e ‘ 
Fig. 3. Outline of strobile, from life, an occasional form, x 6. 


Anthobothrium pulvinatum sp. nov. 


Fic. 4. Head and part of neck, lateral view, from life, x 8. 
lig. 4a. Part of face of bothrium of alcoholic specimen. . 
Fic. 5. View of head from behind, showing pedicels and cushion-like bothria, from 


life, x 4. 
Fig. 6. Outline of posterior segments, from life, x 3. 
Fic. 7. Spines of cirrus, from life, x about 750. ‘ 


Fic. 8. Transverse section at base of head; a, thick layer, composed for the most 
part of longitudinal muscles, not shown in sketch; b, layer of circular 
fibers; c, c, the two pairs of aquiferous vessels, x 54. 

Fic. 9. Transverse section a short distance back of head; a, a, aquiferous vessels ; 
b, b, lateral nerves; c, c, part of connective tissue fibers seen in the sec- 
tion. 

Figure 2 by the author, all others by Margaret B. Linton. 
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PLATE V. 


« Anthobothrium pulvinatum, gen. et sp. nov. 


Fic. 1. Diagrammatic sketch of transverse section of head and pedicels of bothria ; 
* a, central nervous mass; bb, nerve masses of pedicels; c, c, commissures 
connecting central mass with masses of pedicels; d.d, nerves from nerve 
masses of pedicel to bothria; e, transverse muscles. Only a small part 
of the musculature is shown ; ff, aquiferous vessels, x 40. 
Fig. 2. Anatomy of mature segment as revealed in longitudinal section; a, vas def- 
- erens; bb, ovaries; c, shell gland; d, vagina; e, longitudinal muscles; 
J, cirrus, xX 14. 


Rhinebothrium flexile, gen. et sp. nov. 


Fic. 3. Strobile, outline from life, details of last two segments filled in from aleo- 
holic specimen, X 22. 

Fig. 4. Head and neck of same, from life, x 45. A 

Fic. 5. Disposition of aquiferous vessels in neck and bases of pedicels, from life, 
compressed and greatly enlarged. 


Rhinebothrium cancellatum, sp. nov. 


Fic. 6. Head and neck, from life, x 36. 

Fic. 7. Diagram of bothrium showing arrangement of loculi, xX 45. 

Fig. 8. Side view of single bothrium and its pedicel, outline from life, x 36. 
Fig. 1, by the author, all others by Margaret B. Linton. 


PLATE V. 


Entozoa. 
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PLATE VI. 
Rhinebothrium longicolle, sp. nov. 

Fig. 1. Strobile, from life, x 18. » 

Fig. 2. Head and neck of same, x 36. 

Fig. 3. Diagram of bothrium showing plan of loculi, x 56. 

Fie. 4. Side view of bothrium with its pedicel, from life, x 30. 

Phyllobothrium foliatum, sp. nov. 

Fig. 5. Head and neck, lateral view, from life, x 22. In this sketch the aquiferous | 
vessels in the neck and bothria, the spiral fascicles of muscles in the 
neck and pedicels and the reticulated faces of the bothria are shown. 

Fig. 6. Strobile, outline from life, x 3. “ 

Fic. 7. Marginal view of head and neck, outline from life, x 12. 

Fig. 38. Posterior segments, from life, x 12. : 

9 


Fig. 9. Strobile, from alcoholic specimen, usual form. 
Fig. 10. Strobile with attenuated neck, from alcoholic specimen. 
All the figures made by Margaret B. Linton. 
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Fig. 1. 
Fic. 2. 


Fic. 3. 


Fig. 4. 


Fig. 5 
Fic. 6 
Fig. 7. 
Fie: & 
Fig. 9 


Fig. 10. 
Fia. 11. 
Fiac. 12. 


Head and neck of living specimen, X about 50. 
Head and neck of same individual in alcohol, « about 50. 


Outline of head and neck, from life, x 21. 


Crossobothrium laciniatum Lt., var. longicolle. 
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PLATE VII. 


Anthobothrium gracile, gen. et sp. nov. 


Orygmatobothrium angustum Lt. 


Outline of strobile, from life, x 8. 


Calliobothrium eschrichtit Van Ben. 


Head of living specimen, xX 20. 


Bothrium with edges appressed, from life, x 20. 


Posterior segment, from life, x 30. 


Ovum undergoing segmentation, from life, x about 115. : 
Another ovum, with granular stellate interior, also undergoing segmentation, 


from life. 


Outline of mature segment with ova issuing from the margin, from life. 
Outline of strobile, from alcoholic specimen, X 12. 
Hooks of a single bothrium, with part of the musculature, x 200. 


All the figures made by Margaret B. Linton. 
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PLATE VIII. 


Acanthobothrium paulum, sp. nov. 


1. Outline of strobile, from life, x 15. ae 
2. Head of same at rest, x 24. ns 
Fic. 3. Same with one pair of bothria thrust forward, x 97. 

4. Head of alcoholic specimen, x 40. | 
Fig. 5. Hooks of a single bothrium with a partof the musculature, x about 200. 
Fig. 6. Posterior segment with everted cirrus, from alcoholic specimen, X 27. 
Fic. 7. Cirrus, X about 200. 


Platybothrium cervinum, gen. et sp. nov. ae 


_ Fig. 8. Head and neck of living specimen after it had lain in sea-water an hour o On 

more. ‘The head was very flat and thin, and semi-transparent, X 58. 8 

Fig. 9. Posterior segments, in glycerine, x 40. 

Fic. 10. Set of hooks belonging to a single bothrium, x about 200. 
All the figures made by Margaret B, Linton. 
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PLATE VIII. 


Entozoa. 


Linton. 
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PLATE IX. | et 


Platybothrium cervinum, gen. et sp. nov. 


— 


Fic. 1. Outline of living strobile, x 12. 


Lecanicephalum peltatum, gen. et sp. nov. 


Fic. 2. Outline of living strobile, x 27. 
Fig. 3. Top view of head of same, x 27. 
Fig. 4. Posterior segments of same, compressed, x 27. 


Tylocephalum pingue, gen. et sp. nov. 


Fig. 5. Outline of living specimen, xX 3. 

Fig. 6. Head and neck of living specimen, x 18. ; 

Fic. 7. Outline of posterior segments, x 24. 

Fic. 8. Head and neck of same individual, when made transparent in oil of - 
cloves, X 24. ; 

Fic. 9. Outline of same, showing posterior part of head at its junction with the 

“a neck, X 24. 
All the figures made by Margaret B. Linton. 
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. > PLATE X, 
Discocephalum pileatum, gen. et sp. nov. : 


Fic. 1. Var. a. Head and neck, from life, x 9. : 

Fic. 2. Var. 6. Head and neck of living specimen, x 9. 

Fic. 3. Another view of the same, x 9. 

Fic. 4. Outline of median segments, from life, x 6. ; 

Fig. 5. Outline of posterior segments, from life, var. a, X 6. 

Fig. 6. Outline of section through head, x 38. 

Fic. 7. Sectionof mature segment, xX SUnneee a, a, ovaries; b, b, uterine cavities with 
clusters of ova; b’, b', uterine rane wicheme Ova; ¢, vagina; d, base — 
of invaginated cirrus; e, e, convolutions of the vas deforsne 5 aig aia oa 


Rhynchobothrium bulbifer Lt. 


Fia. 8. Free proglottis, from life, x 15; a, bulb of cirrus partly protruding from * 
margin of segment; b, vagina, nearits exterior opening; c, enlargement — = 
of vagina into a receptaculum seminis; d, d, vessels of the water-vascular — 
system ; e, €é, spermatic capsules of tanioge f, cirrus bulb with vas deferens — 4 
entering the anterior part of the inner echoing: J, 9, 0va: h, posterior . 
coiis of vas deferens. 

Fia. 9. Cirrus of same everted with ES spermatozoa, from life. 

All figures made by Margaret B. Linton. 


PLATE X, 


Entozoa, 


Linton. 
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. One view of proboscis, from young specimen, X about 400. 
. Principal forms of larger hooklets, x about 400. 


. Strobile, outline from life, some of the details ‘supplied from alcoholic SBESS 


PLATE XI. | a 


Rhynchobothrium bulbifer Lt. 


Nore.—For additional figures of this species see U.S. Fish Commission Report for 
1886, p. 508, Plate v. Figs. 17 and 18, under R. tenuicolle. 


Rhynchobothrium tumidulum, sp. nov. 


. Strobile, from life, x 15. 

. Lateral view of bead of same, bothria directed forward, from life. 

. Top of head of same, from life ; the bothria are not usually sostrongly emar- __ 
aS. 


ginate in alcoholic specimens. 


. Lateral view of head at rest; from life. “ih ae 
. Proboscis, at base, x about 400. aa 
. One view of proboscis about the middle, xX about 400. ~ ‘ ae 
. Another view of proboscis near the middle, xX about 400. 2 
. Embryo(?), from life, X about 200. 7 
. Embryo(?), from alcoholic specimen, X about 200. ee 


Rhynchobothrium hispidum, sp. nov. a 


imen, X 45. 


. Strobile, from life, x 30. 

. Outline of head, bothria directed forward ; from life. 
. One view of proboscis, middle, x about 400. 

. Another view, near middle, X about 400. 

. Mature segment, from alcoholic specimen, X 27. 


Rhynchobothrium longispine, sp. nov. 


Fic. 18. Head and neck, from alcoholic specimen, pee - 
Fic. 19. One view of proboscis, X about 400. 
Fig. 20. Another view of proboscis, X about 400. 

All the figures made by Margaret B. Linton. 
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-PLATE XII. . 
Rhynchobothrium tenuispine, sp. nov. 7 


siFre) 1: Proboscis, near apex, X about 900. 
' Fic. 2. Tumid base of proboscis, X about 900. 
& 
Rhynchobothrium heterospine, sp. nov. 


Fic. 3. Head and neck, from alcoholic specimen, X 27. 

Fic. 4. Principal forms of hooklets, highly magnified. 

Fic. 5. Portion of proboscis, x about 400. : a 
” Fia. 6. Posterior segment, from alcoholic specimen, x 44; a, hilum left by separa- — 


ihe tion of this from the preceding segment; b, the characteristic notch form- — 
ing the marginal genital aperture. 


Rhynchobothrium imparispine, sp. nov. 


Fia. 7. Head and neck, from alcoholic specimen, x 15. 
Fig. 8. Proboscis near middle, x about 200. ° 
“i Fic. 9. Proboscis near apex, X about 200. 


Rhynchobothrium wageneri, sp. nov. 


Fic. 10. Strobile, outline from life, details of last segment filled in from aicoholic ; 
specimen, X 18. @ 
Fic. 11. Base of proboscis, showing the arrangement and relative sizes of the basal — 
hooks and the single large hook. The latter lies on the outer side of the © 
proboscis as shown in Fig. 10, x about 400. 
Fic. 12. Proboscis near apex, X about 400. 
All the figures made by Margaret B. Linton. 
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Fic. 1 
Fig. 2 
Fic. 3 
Fic. 4 
Fig. 5 
Fig. 6 
Fig. 7 
Fig. 8 
Fic. 9 
Fig. 10 
Fig. 11 
Fig. 12 
Fia. 13 
Fig. 14 
Fig. 15. 


All the figures made by Margaret B. Linton. 
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PLATE XIII. 
Ehynchobothrium lomentaceum Diesing. 
. Head and neck, from life, x 44. 


. Fragment of strobile, from life, x 4}. 
. Part of proboscis, X about 200. 


. Head and neck, from alcoholic specimens, xX 12. 

. Posterior segments, from alcoholic specimens, x 44. 
. Tumid base of proboscis, x about 200. 

. Middle of proboscis, x about 200. 

. Proboscis near apex, X about 200. 


. Lateral view of head, from life, bothria appressed in front, x 54. 
. Another view, from life, bothria separated in front, x 54. 
. Otosac, retracted and forming a ciliated pit, from alcoholic specimen, > 


Rhynchobothrium longicorne, sp. nov. 


Otobothrium crenacolle, gen. et sp. nov. 


. Strobile, outline from life, details of last segment supplied from alcebs 10] ian 


specimen, X 30. 


200. 


. Otosac, everted and forming a ciliated papilla. | 4 
. Proboscis near base, X about 900. ‘The small hooklets are not always eas 


seen. ik 
Proboscis, usual appearance, < about 900. - 


*. 


PLATE XIII. 


Report U. S. F. C. 1887.—(To face page 174.) Linton. Entozoa. 


“aye 


vy, * 
Veber 


: ae at K 


5 
oA #4 
Bae a he 


Mee 


Pega DY: ARR Sa ea ome a cette : (sow Me one 
894 REPORT OF COMMISSIONER OF FISH AND F ES. 
a € \ Se leer, Rite raha cette ape est 3 oe ‘ 
‘ x 3 a oN SARA Sin ia 
\ = ty, OP ae tt Sey a Sa it fe 
eae e 
4 pe q 
4 rt bn 
- Ke q 
PLATE XIV. 


Otobothrium crenacolle, gen. et sp. nov. 


Fig. 1. Outline of strobile, from life, x 8. 

Fic. 2. Outline of a more slender strobile, from life, x 10. 

Fig. 3. Proglottis, from alcoholic specimen, xX 18; a, a, ovaries. 

Fig. 4. Proglottis, the central portion tumid on account of an aggregation of 6 ova 
the size of the latter is somewhat exaggerated in the sketch; from a 
alcoholic specimen, xX 12. 


Tetrarhynchus tenue, sp. DOV. 


Fig. 5. Outline of strobile, from life, x 21. 
Fic. 6. Proboscis, X about 400. 


Tetrarhynchus robustum, sp. nov. 


Fic. 7. Head and neck, from life, x 36. 
Fic. 8. Proboscis, X about 400. 
Fic. 9. Posterior segments with ova, from life, x 24. 


Tetrarhynchus bisulcatum Lt. 


Fic. 10. Outline of section through base of bothria, x 24; a, a, sulci separating the 
bothria of the lateral pairs from each other; b, b, marginal spaces separ- 
ating the pairs of bothria; c, the four ey Re bulbs of the probos- - 
cides ; for an enlarged cee of one of these sections see Fig. 12. Z 

Fig. 11. Outline of section through the tubular neck and contractile bulbs, x 24. — 

Fic. 12. Transverse section through a contractile bulb, x about 200: a, interior 
cavity which in life is filled with a fluid containing a few refract. le 
granules, the function of the fluid, when compressed, being to evert t he 
proboscis; 6, section of retractor muscle; ¢, section of muscular wall of 
the bulb, anode g the alternating layers of diagonal muscles. “i 

All the figures made by Margaret B. Linton. 
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PLATE XV. 
Tetrarhynchus bisulcatum Lt. 


Fic. 1. Portion of pyloric division of the stomach of Carcharias obscurus with the par: : 
sites attached to the mucous membrane. In some cases two or more 
scolices are buried in a common pit, x 14. ae 

Syndesmobothrium filicolle, sp. nov. a 

Fig. 2. Sketch of alcoholic specimen, x 15. The specimen is immature and the pos- 
terior part a is evidently a blastocyst from which the anterior part or 
scolex has been everted. -: 

Fig. 3. Hooks, the smaller ones from the page, the larger from the middle of a pro: 
boscis, x 200. 

Fig. 4. View of top of head, from alcoholic specimen, x 50. 


Paratenia medusia, gen. et sp. nov. “haa 


Fig. 5. Strobile; outline from living specimen; details of anatomy supplied from alco-— 
hols specimen, X 15. The last two segments are filled with ova. The 

tentacular proboscides were everted after the specimen had been ae z 

in alcohol. Z 

Fia. 6. Outline of strobile, from alcoholic specimen, the tentacular probosoideds re 
tracted, X 18; a, terminal os into which the proboscides are retracted. 

Fig. 7. Outline of airobile: with three of the tentacular proboscides protruding, from D 
alcoholic specimen, X 18. a 

Fig. 8. Top of head, all the tentacular proboscides extended, making a terminal 
rosette, or sixteen-rayed crown, from alcoholic specimen, X 200. 

Fic. 9. Side view of head showing tentacular proboscides and two of the bole 
from alcoholic specimen, xX 200. Sa 

Figures 6, 7, 8, and 9, by the author, the others by Margaret B. Linton. 7 
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